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BAT DANG THUG 


a. TOM TAT LY THUYET. 

1. Dinh nghia : 

Cho a, b la hai so thuc. Cac menh de "a > b", "a < b", "a > b", "a < b" duoc goi la nhung bat dang thuc. 

• Chung minh bat dang thuc la chung minh bat dang thuc do dung(menh de dung) 

• Voi A, B la menh de chu bien thi " A > B" la menh de chua bien. Chung minh bat dang thuc A > B (voi dieu 
kien nao do) nghia la chung minh menh de chua bien " A > B" dung voi tat ca cac gia tri cua bien(thoa man dieu 
kien do). Khi noi ta co bat dang thuc A > Bma khong neu dieu kien doi voi cac bien thi ta hieu rang bat dang 
thuc do xay ra voi moi gia tri cua bien la so thuc. 

2. Tmh chat: 

* a>b va b>c^>a>c 

* a>b<^>a + c>b + c 

* a>b va c>d^>a + c>b + d 

* Neu c > 0 thi a > b « ac > be 
Neu c < 0 thi a > b » ac < be 

* a>b>0^>^ >*Jb 

* a>b>0<^>a 2 >b 2 
*a>b>0^>a n >b n 

3. Bat dang thirc ve gia tri tuyet doi. 

* — |a| < a < |a| voi moi so thuc a . 

* Ixl < a <^> -a < x < a (Voi a > 0) 


x >a «• 


x > a 


x < -a 


(Voi a>0) 


4. Bat dang thirc giira trung binh cong va trung binh nhan (Bat dang thirc Cauchy) 

a) Doi v&i hai so khong dm 

Cho a > 0, b > 0 , ta co > A/ab . Dau '=' xay ra khi va chi khi a = b 

He qua : 

* Hai so duong co tong khong doi thi tich Ion nhat khi hai so do bang nhau 

* Hai so duong co tich khong doi thi tong nho nhat khi hai so do bang nhau 

b) Doi v&i ba so khong dm 
a + b + c 


Cho a > 0, b > 0, c > 0, ta co 


> v^bc . Dau '=' xay ra khi va chi khi a = b = c 
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b. CAC DANG TO AN VA PHtTONG PHAP GIAI. 

DANG TOAN1: SlTDUNG DINHNGHIA VA TICH CHAT COBAN. 

1 . Phmrng phap giai. 

De chung minh bat dang thuc(BDT) A > B ta co the su dung cac each sau: 

Ta di chung minh A - B > 0 . De chung minh no ta thudng su dung cac hang dang thuc de phan tich A - B 
thanh tong hoac tich cua nhung bieu thuc khong am. 

Xuat phat tu BDT dung, bien doi tuong duong ve BDT can chung minh. 

2. Cac vi du minh hoa. 

Loai 1: Bien doi tiring dtrimg ve bat dang thirc dung. 

Vi du 1 : Cho hai so thuc a,b,c . Chung minh rang cac bat dang thuc sau 


a) ab < 


a 2 +b 2 


b) ab < 


a + b 


c) 3(a 2 +b 2 +c 2 j > (a + b + c) 2 d) (a + b + c) 2 > 3(ab + bc + ca) 

Loi giai 

a) Ta co a 2 +b 2 -2ab = (a-b) 2 > 0 a 2 +b 2 > 2ab . Dang thuc <=> a = b. 


b) Bat dang thuc tuong duong voi 


r a + b^ 2 


v ^ , 


-ab > 0 


<=> a 2 + 2ab + b 2 > 4ab «■ (a -b) 2 > 0 (dung) BPCM. 

Dang thuc xay ra <=> a = b 

c) BDT tuong duong 3^a 2 + b 2 + c 2 j > a 2 + b 2 + c 2 + 2ab + 2bc + 2ca 

»(a - b) 2 + (b - c) 2 + (c - a) 2 > 0 (dung) DPCM. 

Dang thuc xay ra a = b = c 

d) BDT tuong duong a 2 + b 2 + c 2 + 2ab + 2bc + 2ca > 3(ab + be + ca) 

<=> 2(a 2 +b 2 +c 2 )-2(ab + bc + ca) > 0 <=> (a-b) 2 +(b-c) 2 +(c-a) 2 > 0 (dung) DPCM. 

Dang thuc xay ra <=> a = b = c 

Nhan j vet: Cac BDT tren duoc van dung nhieu, va duoc xem nhu la "bo de" trong chung minh cac bat dang thuc 

khac. 

Vi du 2 : Cho nam so thuc a^c^e . Chung minh rang 
a 2 +b 2 +c 2 +d 2 +e 2 >a(b + c + d + e). 

Loi giai 

Taco: a 2 +b 2 +c 2 +d 2 +e 2 -a(b + c + d + e) = 


= (— -ab + b 2 ) + (— -ac + c 2 ) + (— -ad + d 2 ) + (— -ae + e 2 ) 
V 4 7 V 4 7 V 4 7 V 4 ' 
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= (|-b) 2 +(|-c) 2 + (|-d) 2 + (|-e) 2 >0 => dpcm. 


Dang thuc xay ra <^>b = c = d = e = —. 

112 

Vi du 3 : Cho ab > 1 . Chung minh rang : — - 1 — -> - 


’ +1 b 2 +1 1 + ab 


Ld'i gidi 

^ , 1 1 
Ta co —-b - 


2 -= ( 1 


1 >+< : 1 


a 2 +l b 2 +1 1 + ab a 2 +l 1 + ab b 2 +l 1 + ab 


-) 


ab-a 2 


ab-b 2 


a-b b 


a a-b b-a + a 2 b-b 2 a 
(a 2 +l)(l + ab) (b 2 +l)(l + ab) l + ab'l + b 2 1 + a 2 ~l + ab* (l + b 2 )(l + a 2 ) 
a-b (a-b)(ab-l) _ (a-b) 2 (ab-l) 


1 + ab (l + b 2 )(l + a 2 ) (1 + ab)(l + b 2 )(1 + a 2 ) 


> 0 (Do ab > 1). 


112 

Nhdtt xet: Neu -1 < b < 1 thi BDT co chieu nguoc lai: —-1-< ■ 


Vi du 4: Cho so thuc x . Chung minh rang 

a) x 4 + 3 > 4x b) x 4 + 5 > x 2 + 4x 

Ldi gidi 

a) Bat dang thuc tuong duong vdi x 4 - 4x + 3 > 0 
<^(x-l)(x 3 +x 2 +x-3)>0<^(x-l) 2 (x 2 +2x + 3)>0 

<^> (x -1 ) 2 (x +1) 2 +1 >0 (dung vdi moi so thuc x ) 

Dang thuc xay ra khi va chi khi x = 1. 

b) Bat dang thuc tuong duong vdi x 4 -x 2 -4x + 5 > 0 

<=>x 4 -2x 2 + l + x 2 -4x + 4>0<=>(x 2 -l) 2 +(x-2) 2 >0 
Taco(x 2 -l) >0,(x-2) 2 >0 =>(x 2 -l) + (x-2) 2 >0 

lx 2 -1 = 0 


a 2 +1 b 2 +1 1 + ab 


c) x 12 + x 4 +1 > x 9 + X 


Dang thuc xay ra khi va chi khi <j 2 0 *+ ra ^ 


Suyra (x 2 -l) 2 +(x-2) 2 >0 DPCM. 

c) Bat dang thuc tuong duong voi x 12 -x 9 + x 4 -x +1 > 0 
+ Vdi x<l :Taco x 12 -x 9 +x 4 -x + 1 = x 12 +x 4 (l-x 5 ) + (l-x) 

Vi x < 1 nen 1-x > 0,1-x 5 >0 do do x 12 -x 9 +x 4 -x + 1 > 0. 

+ Vdi x>l :Taco x 12 -x 9 +x 4 -x + 1 = x 9 (x 3 -l) + x(x 3 -1^ + 1 
Vi x > 1 nen x 3 -1 > 0 do do x 12 -x 9 +x 4 -x + 1 > 0. 
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Vi du 5: Cho a,b,c la cac so thuc. Chung minh rang 

a) a 4 +b 4 -4ab + 2> 0 

b) 2(a 4 +l) + (b 2 +l) 2 >2(ab + l) 2 

c) 3(a 2 +b 2 )-ab+4>2(aVb 2 +l + b^a 2 +l) 

Loi gidi 

a) BDT tuong duong voi (a 4 + b 4 -2a 2 b 2 ) + (2a 2 b 2 -4ab + 2^ > 0 

<^>(a 2 -b 2 ) +2(ab-l) 2 >0 (dung) 

Dang thuc xay ra khi va chi khi a = b = ±1. 

b) BDT tuong duong voi 2(a 4 +1) + (b 4 + 2b 2 +1) - 2(a 2 b 2 + 2ab +1) > 0 

<=> (a 4 + b 4 - 2a 2 b 2 ) ■+ (2a 2 - 4ab + 2b 2 ) + (a 4 - 4a 2 +1) > 0 

<=> (a 2 - b 2 ) 2 + 2(a - b) 2 + (a 2 -1) 2 > 0 (dung) 

Dang thuc xay ra khi va chi khi a = b = ±1. 

c) BDT tuong duong voi 6(a 2 + b 2 )-2ab + 8-4|a^b 2 +1 + b^a 2 +1 j > 0 

-4a>/b 2 +l+4(b 2 +l)] + [b 2 -4b+ 2 +1 + 4(a 2 +l)] + (a 2 -2ab+b 2 ) 

i-2^b 2 +lj +|b-2%/a 2 + lj + (a-b) 2 > 0 (dung) 

Dang thuc khong xay ra. 

Vi du 6: Cho hai so thuc x, y thoa man x > y. Chung minh rang; 

a) 4(x 3 -y 3 )>(x-y) 3 

b) x 3 - 3x + 4 > y 3 - 3y 

Loi gidi 

a) Bat dang thuc tuong duong 4(x-y)(x 2 + xy + y 2 )-(x-y) 3 > 0 
<=> (x-y) 4(x 2 + xy + y 2 )-(x-y) 2 J > 0 <=> (x-y)[3x 2 + 3xy + y 2 ] > 0 


<=> a 


•3(x-y) 



2 + ^~ 


4 


> 0 (dung voi x > y) DPCM. 


Dang thuc xay ra khi va chi khi x = y. 

b) Bat dang thuc tuong duong x 3 - y 3 > 3x -3y - 4 


>0 
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Theo cau a) ta c6 x 3 -y 3 > ^-(x -yj’, do do ta chi can chung minh 

1 3 

— (x-y) >3x-3y-4 (*), Thatvay, 

BDT (*) »(x-y) 3 -12(x-y) + 16>0 




(x-y-2) (x-y) Z +2(x-y)-8 


>0 


<=> (x-y-2) 2 (x-y + 4) > 0 (dungvoix>y ) 
Dang thuc xay khong xay ra. 


Loai 2: Xuat phat tir mot BDT dung ta bien doi den BDT can chung minh 
Doi voi loai nay thubng cho ldi giai khong duoc tu nhien va ta thirdng su dung khi cac bien co nhung rang buoc dac biet 
* Chu y hai menh de sau thuong dung 

a €= [a; 13] =^> (a-a) (a-(3) < 0 

a,b,c e [a; 13] => (a-a)(b-a)(c-a) + ((3-a)((3-b)(|3-c) > 0(**) 

Vi du 7 : Cho a,b,c la do dai ba canh tam giac. Chung minh rang : a 2 +b 2 + c 2 < 2(ab + be + ca). 

Ldi giai 

Vi a,b,c la do dai ba canh tam giac nen ta co : 
a + b > c ac + bc > c 2 . Tuong tu 

be + ba > b 2 ; ca + cb > c 2 cong ba BDT nay lai vbi nhau ta co dpcm 

Nhan xet: * O trong bai toan tren ta da xuat phat tu BDT dung do la tinh chat ve do dai ba canh cua tam giac. Sau 
do vi can xuat hien binh phuong nen ta nhan hai ve cua BDT voi c. 

Ngoai ra neu xuat phat tu BDT I a - b l< c roi binh phuong hai ve ta cung co duoc ket qua. 

Vi du 8: Cho a,b,c g [0;1]. Chung minh : a 2 +b 2 +c 2 < l + a 2 b + b 2 c + c 2 a 
Ldi giai 

Cach 1: Vi a,b,c e [0;1] (l-a 2 )(l-b 2 )(l-c 2 ) > 0 

o 1 + a 2 b 2 + b 2 c 2 + c 2 a 2 - a 2 b 2 c 2 > a 2 + b 2 + c 2 (*) 

Taco: a 2 b 2 c 2 >0; a 2 b 2 +b 2 c 2 +c 2 a 2 <a 2 b+b 2 c + c 2 a nen tu (*) ta suy ra 
a 2 + b 2 + c 2 < 1 + a 2 b 2 + b 2 c 2 + c 2 a 2 < 1 + a 2 b + b 2 c + c 2 a dpcm. 

Cach 2: BDT can chung minh tuong duong voi a 2 (l-b) + b 2 (l-c) + c 2 (l-a)<l 

Ma a,b,ce[0;l] =^>a 2 <a,b 2 <b,c 2 <c dodo 

a 2 (l-b) + b 2 (l-c) + c 2 (l-a) <a(l-b) + b(l-c) + c(l-a) 

Ta chi can chung minh a(l-b) + b(l-c) + c(l-a) < 1 
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That vay: vi a,b,ce[0;l] nen theo nhan xet (**) taco 
abc + (l-a)(l-b)(l-c) > 0 
<^> a + b + c-(ab + bc + ca) < 1 

a(l-b) + b(l-c) + c(l-a) < 1 
vay BDT ban dau dugc chung minh 

Vi du 9 : Cho cac so thuc a,b,c thoa man : a 2 + b 2 + c 2 = 1. Chung minh : 2(1 + a + b + c + ab + bc + ca) + abc > 0 . 
Loi gidi 

Vi a 2 +b 2 +c 2 = 1 => a,b,c e [—1; 1] nen ta co : 

(l + a)(l + b)(l + c) > 0 <^>l + a + b + c + ab + bc + ca + abc > 0 (*) 

Matkhac: (^ + a + ^ + c ) >Q<^>l + a + b + c + ab + bc + ca>0 (**) 

2 

Cong (*) va (**) ta co dpcm. 


Vi du 10: Chung minh rang neu a > 4,b > 5,c >6 va a 2 +b 2 +c 2 = 90 thi 
a + b + c>16 
Loi gidi 

Tu gia thiet ta suy ra a < 9,b < 8,c < 7 do do ap dung ta co 

(a-4)(a-9) < 0,(b-5)(b-8) < 0,(c-6)(c-7) < 0 nhan ra va cong cac BDT cung chieu lai ta dugc: 
a 2 +b 2 +c 2 -13(a + b + c) + 118<0suy ra 


a + b + c>—(a 2 +b 2 +c 2 +118) = 16 vi a 2 +b 2 +c 2 =90 
13 v j 

vay a+b + c>16 dau “=” xay ra khi a = 4,b = 5,c = 7 

Vi du 11: Cho ba so a, b, c thuoc [—1; l] va khong dong thdi bang khong. Chung minh rang 


a 4 b 2 +b 4 c 2 +c 4 a 2 +3^ 0 
a 2012 + ^2012 + £,2012 “ 


Loi gidi 

Vibaso a, b, c thuoc [—1;l] nen 0<a 2 ,b 2 ,c 2 <1 
Suy ra (1 - b 2 )(1 + b 2 - a 4 ) > 0 <=> a 4 +b 4 -a 4 b 2 < 1 (*) 
Matkhac a 4 >a 2012 ,b 4 >b 2012 dung voimoi a, b thuoc [—1;l] 
Suy ra a 4 +b 4 -a 4 b 2 > a 2012 +b 2012 -a 4 b 2 (**) 


Tu (*) va (**) ta 


co a + b“ 
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_ , b 4 c 2 + a 2012 +1 1 . cV+b 2012 +l 1 

Tuong tu ta co —^> 1 va ^^ 1 


a 2012 + ^2012 + £,2012 


a 2012 + ^2012 + £,2012 


_ 4i 2 . i 4 2 . 4 2 , 2012 . i 2012 . 2012 . o 

„ k ab + bc + c a +a +b +c + 3 

Cong ve voi ta dugc - — + b2012 -> 3 

TT a 4 b 2 + b 4 c 2 + c 4 a 2 + 3 „ 

Hay -> 2 DPCM. 

y a 2012 + b 2012 + c 2012 

3. Bai tap luyen tap 

Bai 4.0. Cho cac so thuc a, b, c la so thuc. Khang dinh nao sau day dung nhat. 


a) 


b) 


A. a + b + c>2A/S + 2^c+2^a 
C. a + b + c > 3 a/^ + 2^/bc + a/g a 

A. a 2 + b _ +1 > ab + 3a + 2b 
C. a 2 +b 2 +l>2ab + a + b 


B. 2a + 2b + 2c>A/ab+A/bc + A/ca 
D. a + b + c> Vab + Vbc + Vca 

B. a +b +l>ab + a + b 
2 

D. a 2 +b 2 +1 >ab + — a + b 


c) 


A. a +b +c + —>2(a + b + c) 


C. 2a + 2b + 2c + 3 > 2(a + b + c) 


B. a +b +c +3>2(a + b + c) 


D. —a 2 +—b 2 +—c 2 +3> 2(a + b + c) 
2 2 2 


d) 


A. a 2 +b 2 +c 2 >3(ab + bc-ca) 
C. a 2 + b 2 + c 2 > a/ 2 (ab + be - ca) 


B. a +b +c > — (ab + bc-ca) 


D. a +b“+c >2(ab + bc-ca) 


^scBai lam: 

Bai4.0: a) BBT<=>(>/a->/b) 2 + {y/b-Jcf +{4c~4a) >0 

b) BDT« (a - b) 2 + (a -1) 2 + (b -1) 2 > 0 

c) BDT«(a-l) 2 +(b —l) 2 +(c-l) 2 >0 

d) BDT»(a-b + c) 2 >0 

Bai 4.1: Cho a,b,c / d la so duong. Khang dinh nao sau day dung nhat? 
a) 


a a + c 

. — <- 

b b + c 


a 

voi — > 

b 


1. 


B. 



a-c 

b-c 
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C. 



a + c 
b + c 



D. 



a + c 
b + c 



= 1 . 


b) 


A. 

C. 



a+b b+c c+a 


a b c 

-1-1- 

a+b b+c c+a 


<1 

<3 


B. 

D. 



a+b b+c c+a 


a b c 

-1-1- 

a+b b+c c+a 


<2 

<4 


c) 


A. 1< 

B. 1< 

C. 1< 

D. 1< 


- + - 


a+b+c b+c+d c+d+a d+a+b 
abed 


- + - 


- + - 


a+b+c b+c+d c+d+a d+a+b 

bed 


- + - 


a+b+c b+c+d c+d+a d+a+b 

bed 


- + - 


- + - 


a+b+c b+c+d c+d+a d+a+b 


<3 

<2 

<4 

5 

< — 

2 


d) 

. _ a+b b+c c+d d+a 5 

A. 2 <-+-+-+-< - 

a+b+c b+c+d c+d+a d+a+b 2 


a+b b+c c+d d+a 

- 1 - 1 - 1 - 

a+b+c b+c+d c+d+a d+a+b 


<4 


^ ^ a+b b+c c+d d+a 

C. 2<-+-+-+-<5 

a+b+c b+c+d c+d+a d+a+b 


a+b b+c c+d d+a 

- 1 - 1 - 1 - 

a+b+c b+c+d c+d+a d+a+b 


<3 


^Bai lam: 

Bai 4.1: a) BDT o (a - b) c < 0 


b) Su dung cau a), ta dugc: 


a a + c b b + a c c + b 

-<- , -<- , -<- . 

a+b a+b+c b+c a+b+c c+a a+b+c 


Cong cac BDT ve theo ve, ta dugc dpem. 


c) Su dung tmh chat phan so, ta co: -<-<- 

a+b+c+d a+b+c a+c 


^ ,b bbc ccd d 

Tuong tuta co -<-<-, -<-<-; -<- 

a+b+c+d b+c+d b+d a+b+c+d c+d+a a+c a+b+c+d d+a+b 

Cong cac BDT ve theo ve ta dugc dpem. 


d 

d + b ' 
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d) Chung minh tuang tu cau c). Ta co: 


a + b a + b a + b + d 

-<-<- 

a+b+c+d a+b+c a+b+c+d 


Cung vdi 3 BDT tuang tu, ta suy ra dpcm 

Bai tap tu* luan 

Bai 4.2: Chung minh cac bat dang thuc sau 

a) (ax + by)(bx + ay) > (a + b) 2 xy ( voia,b > 0; x,y e R ) . 


, x c + a c + b _ r~r 

b) / ; > t . vai a > b > 0; c > yab . 

+ 2 +a 2 + 2 +b 2 

. a + b c + b ,. , n v 1 1 2 

c) -h-> 4 von a, b, c > 0 va — + - = — 

2a-b 2c-b acb 


d) a(b - c) 2 + b(c - a) 2 + c(a - b) 2 > a 3 + b 3 + c 3 vai a, b, c la ba canh cua tam giac 

^Bai lam: 

Bai 4.2: a) BDT<^>abx 2 +(a 2 + b 2 )xy + aby 2 >(a + b) 2 xy 
<^>ab(x-y) 2 >0 (dung) 


r (c + a) 2 

b) Binh phuang 2 ve, ta phai chung minh: - — > 

c+a 


(c + b) 2 
c 2 +b 2 


<=>(a -b)(c 2 -ab) > 0 . Dieu nay hien nhien dung do giai thiet. 


c) Taco 


1 1 
- + - 
a c 


2 

b 


a _ 1 a c l c 
b _ 2 + 2c / b _ 2 + 2a 


BDT <=> 


a . c . 1 a . 1 c . 

—+ 1 —+ 1 - + — + 1 - + — + 1 

— -+ —->4o-——- + -——->4 


2—-1 2—-1 
b b 


1 + --1 1 + --1 


3c 1 3a 1 3a 2 +c 2 / \2 

-1-1-+ >4o->3o a-c >0 (dung) 

2a 2 2c 2 2 ac v ' 

d) BDT<^>(a + b-c)(b + c-a)(c + a-b) >0 (dung) 

Bai 4.3: Cho x > y > z > 0 . Chung minh rang: 

a) xy 3 + yz 3 + zx 3 > xz 3 + zy 3 + yx 3 


x 2 y y 2 z z 2 x x 2 z y 2 x z 2 y 

z x y y z x 

^Bai lam: 

Bai 4.3: a) BDT « -x 3 y+ xy 3 +x 3 z-y 3 z-xz 3 +yz 3 < 0 


<=> (x - y)(y - z)(z - x)(x + y + z) < 0 (dung vix>y>z>0) 


b) BDT «-(x-y)(y-z)(x-z)(xy+ yz + zx) > 0 (dung vix > y > z > 0) 

xyz 

Bai 4.4: Cho bon so duong a, b, c, d . Chung minh rang: 
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NGUYEN BAO MJONG 


BIEN SOAN VA SUtJ TAM 


- 1 - 5 ; - 

1111 1 1 

- 1 -- 1 -- 1 - 

abed a+c b + d 

^Bai lam: 


Bai 4.4: Ta co: 


1 


1 


1111 

-+— - + — 

abed 


<^> ■ 


1 


1 


< 


1 


a + b c+d a+b+c+d 


a + c b + d ab cd (a + c)(b + d) 


ab cd (a + c)(b + d) ab(c + d) + cd(a + b) (a + c)(b + d) 

- H-<- <=>-7-—--- < - 

a+b+c+d 


a+b c+d a+b+c+d 


(a + b)(c + d) 


abc + abd + acd + bed ab + ad + be + cd 

<^>-<- 

ac + ad + be + bd a + b + c + d 

(a + b + c + d) (abc + abd + acd + bed) < (ab + ad + be + cd) (ac + ad + be + bd) 
« 2abcd < a 2 d 2 + b 2 c 2 « a 2 d 2 - 2abcd + b 2 c 2 > 0 «(ad - be) 2 > 0 . 

Do bat dang thuc cuoi cung dung nen bat dang thuc can chung minh cung dung. 
Dau " = M xay ra khi va chi khi ad = be. 


Bai 4.5: Cho a,b,ce[l;3] va thoa man dieu kien a + b + c = 6 . Gia tri Ion nhat cua P = a 2 + b 2 + c 2 

A.14 B.13 C.12 D.ll 

^Bai lam: 

Bai 4.5: Vi a,b,c e [l; 3] do do ta co 
(a-l)(b-l)(c-l) + (3-a)(3-b)(3-c) > 0 

<^> 2(ab + bc + ca)-8(a + b + c) + 26 > 0 <^> (a + b + c) 2 - 8(a + b + c) + 26 > a 2 + b 2 +c 2 
Ma a+b+c=6 suy ra a 2 +b 2 +c 2 <14 . 


DANG TOAN2: Slf DUNG BAT DANG THlfC CAUCHY(cdsi) DE CHUNG MINH BAT DANG THUC VA 
TIM GIA TRI LON NHAT, NHO NHAT. 


1. Phircmg phap giai. 

Mot so chu y khi su dung bat dang thuc cosi: 

* Khi ap dung bdt cosi thi cac so phai la nhung so khong am 

* BDT cosi thuong duoc ap dung khi trong BDT can chung minh co tong va tich 


* Dieu kien xay ra dau ‘=’ la cac so bang nhau 

* Bat dang thuc cosi con co hinh thuc khac thuong hay su dung 

\2 f 


Doi voi hai so: x 2 +y 2 > 2xy; 


2 2 (x + y) 

x 2 +y 2 > -- — 


xy < 


x + y 


v 


) 


,. u * u a 3 + b 3 + c 3 u ^ 

Doi voi ba so: abc <-, abc < 


+ + b + + 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


2. Cac vi du minh hoa. 

Loai 1: Van dung true tiep bat dang thirc cosi 
Vi du 1: Cho a,b la so duong thoa man a 2 +b 2 - 2. Chung minh rang 


a) 


/ i \ / 

a b 
—+ — 

v b a yv 


a b 
b 2 a 2 


>4 


b) (a + b) 5 > 16ab^l + a 2 )(l + b 2 ) 


Loi gidi 

a) Ap dung BDT cosi ta co 


a b Ja b _ a b _ a b 2 
b + a“ Vb* a" = + 


Suy ra 


a b 
—+ — 

v b a yv 


Tu (1) va (2) suy ra 


Al 

/" "\ 

+ 

4 

nr ^ 

Vab 

2 +b 2 >2^a 2 b 2 = 

a b^ 

a b ^ 

_L 

_ | _ 

vb a) 

W a 2 J 


>4 DPCM. 


Dang thuc xay ra khi va chi khi a = b = 1. 

b) Ta co (a + b) 5 = (a 2 +2ab + b 2 )(a 3 +3ab 2 +3a 2 b + b 3 ) 

Ap dung BDT cosi ta co 

a 2 + 2ab + b 2 > 2^2ab(a 2 +b 2 ) = 4^s/ab va 

(a 3 + 3ab 2 ) + (3a 2 b + b 3 ) > 2^a 3 + 3ab 2 )(3a 2 b + b 3 ) = 4^|ab(l + b 2 )(a 2 + lj 
Suy ra (a 2 + 2ab + b 2 )(a 3 + 3ab 2 + 3a 2 b + b 3 ) > 16ab^|(a 2 + l)(b 2 +l) 


DPCM. 


Do do (a + b) 5 > 16ab^l + a 2 ) (l + b 2 ) 

Dang thuc xay ra khi va chi khi a = b = 1. 

Vi du 2: Cho a,b,c la so duong. Chung minh rang 


a) 


b 

fu b 

b 

a + — 

b + - 

c + - 

b J 

c ) 

a J 


>8 


b) a 2 (l + b 2 ) + b 2 (l + c 2 ) + c 2 (l + a 2 ) >6abc 

c) (l+a)(l + b)(l + c) > (l + ^/abc) 3 

d) a 2 %/bc+b 2 ^/ac+c 2 ^b <a 3 +b 3 +c 3 

Loi gidi 

a) Ap dung BDT cosi ta co 

a + i- 2 Jt' b+ c~ 2 'j7' C + a- 2 ^ 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


Suy ra 


1 

a + — 


by 


-i AA i A 

b + - 


1 

C + - 
a 


>8j-J-J-=8 DPCM. 


fa F F : 

'v wv a y ^ o c ]/a 
Dang thuc xay ra khi va chi khi a = b = c . 

b) Ap dung BDT cosi cho hai so duong ta co 

1 + a 2 > 2 a/? = 2a , tuong tu ta co 1 + b 2 > 2b, 1 + c 2 > 2c 
Suy ra a 2 (l + b 2 ) + b 2 (l + c 2 ) + c 2 (l + a 2 ) > 2(a 2 b + b 2 c + c 2 a) 

Mat khac, ap dung BDT cosi cho ba so duong ta co 

a 2 b + b 2 c + c 2 a > 3A/a 2 b.b 2 c.c 2 a = 3abc 

Suy ra a 2 (1 + b 2 ) + b 2 (1 + c 2 ) + c 2 (1 + a 2 ) > 6abc. DPCM. 

Dang thuc xay ra khi va chi khi a = b = c = 1. 

c) Ta co (1 + a)(l + b)(l + c) = 1 + (ab + be + ca) + (a + b + c) + abc 
Ap dung BDT cosi cho ba so duong ta co 

ab + be + ca > 3^/ab.bc.ca = 3 (ijabc j va a + b + c > 3^/abc 

Suyra (l + a)(l + b)(l + c) > l + 3^abc j +3 a/Sc +abc = (l + A/abc) DPCM 

Dang thuc xay ra khi va chi khi a = b = c . 

d) Ap dung BDT cosi cho hai so duong ta co 




'b + c' 


, b 2 y/ac < b 2 


f , A 

a + c 


v 2 y 


, C 2 a/^ <c 2 


a + b 


Suy ra a 2 a/Sc + b 2 a/? + c 2 >/ab < 


a 2 b + b 2 a + a 2 c + c 2 a + b 2 c + c 2 b 


( 1 ) 


Mat khac theo BDT cosi cho ba so duong ta co 

a 3 +a 3 +b 3 u2 
ab <-, ba <-, a c < 


3 , 3 . i 3 . i 3 . 3 3 . 3 . 3 

2 u^ a +a u2~^b + b +a + a + c 

"A 

, c 3 +c 3 +a 3 u2 ,b 3 +b 3 +c 3 


c a < 


be < - 


c 2 b < 


c 3 +c 3 +b 3 


3 3 3 

Suy ra a 2 b + b 2 a + a 2 c + c 2 a + b 2 c + c 2 b < 2 (a 3 + b 3 + c 3 ) (2) 

Tu (1) va (2) suyra a 2 a/? + b 2 a/? + c 2 a/? <a 3 +b 3 +c 3 
Dang thuc xay ra khi va chi khi a = b = c . 

Vi du 3: Cho a,b / c / d la so duong. Chung minh rang 

a+b+c+d >^d 


a) 

b) 


^ a b c d ^ 
+ — + — + — 


(a + b)(b + c)>16 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


>4. 


a + b + c 8abc 

\jabc (a + b)(b + c)(c + a) 

Loi gidi 

a) Ap dung BDT cosi ta co 

a + b > 2 a/^,c + (1 > 2^d va A/ab + a/ccL > 2\[4zfo.\fcd = 2^/abcd 

Suy ra a + b + C + d > 2 ^ + 2 ^ > ^ b PC M. 

J 4 4 

Dau bang xay ra khi va chi khi a = b = c = d. 

b) Ap dung cau a) ta co 


a b c d /abcd_ 4 

b F+ 7 + d F+ ^“ W'7'¥'7~^cd 


Suy ra 


abed 

i 3 + 3 + j3 + 3 

b c d a 


(a + b)(c + d)> 4 .2%/ab.2^ = 16 DPCM 


^abed 


Dang thuc xay ra khi va chi khi a = b = c = d 
c) Ap dung cau a) ta co 

8abc 


W = 3.^k±^ + — 

3%/abc ( a + b)(b + c)(c + a) 
Nhu vay ta chi can chung minh 4f 


>4f 


r i a 3 

a + b + c 

3%Jabc 


8abc 


= 4} 


8(a + b + c) 


(a + b)(b + c)(c + a) ][ 27(a + b)(b + c)(c + a) 


8(a + b + c) 3 


y 27(a + b)(b + c)(c + a) 
<=>8(a + b + c) 3 >27(a+b)(b + c)(c + a) (*) 


>4 


Ap dung BDT cosi cho ba so ta co 

r( . i \ . \ . / . \a 3 

(a + b)(b + c)(c + a)< 


(a + b) + (b + c) + (c + a) > | 8(a + b + c) 


27 


v y 

Suy ra BDT (*) dung nen BDT ban dau dung. DPCM. 

Dang thuc xay ra khi va chi khi a = b = c . 

Nhtin xet: BDT cau a) la bat dang cosi cho bon so khong am. Ta co BDT cosi cho n so khong am nhu sau: Cho n 
so khong am a {/ i = 1,2,. ..,n . 


... a. +a r, +... + a 

Khi do ta co —--— 


-^ ai a 2 ...a n . 


n 

Vi du 4: Cho a,b,c la so duong thoa man a 2 +b 2 +c 2 = 3. Chung minh rang 

a) a 2 b + b 2 c + c 2 a < 3 

, x ab be ca 3 

b) -- +-- +--<- 

3 + e 2 3 +a 2 3 + b 2 4 

Loi gidi 

a) Ta co ^a 2 +b 2 +c 2 ^ = 9 <=> a 4 +b 4 +c 4 +2a 2 b 2 +2b 2 c 2 +2c 2 b 2 = 9 (1) 
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NGUYEN BAO MJONG 


BIEN SOAN VA SlJtJ TAM 


Ap dung BDT cosi ta co a 4 +b 4 > 2a 2 b 2 , b 4 +c 4 > 2b 2 c 2 , c 4 +a 4 > 2c 2 a 2 

Cong ve voi ve lai ta duoc a 4 +b 4 +c 4 > a 2 b 2 +b 2 c 2 +c 2 a 2 (2) 

Tu (1) va (2) ta co a 2 b 2 +b 2 c 2 +c 2 a 2 < 3 (3) 

Ap dung BDT cosi ta co 

a 2 + a 2 b 2 > 2^a 2 .a 2 b 2 = 2a 2 b , tuong tu ta co b 2 + b 2 c 2 > 2b 2 c, c 2 + c 2 a 2 > 2c 2 a 
Cong ve voi ve ta duoc a 2 +b 2 +c 2 +a 2 b 2 +b 2 c 2 +c 2 a 2 > 2(a 2 b + b 2 c + c 2 a) (4) 


Tu gia thiet va (3), (4) suy ra a 2 b + b 2 c + c 2 a < 3 DPCM 
Dang thuc xay ra khi va chi khi a = b = c = 1. 
b) Ap dung BDT cosi ta co 


3+a 2 =3 + (3-b 2 -c 2 ) = (3-b 2 )+(3-c 2 )>2^(3-b 2 )(3-c 2 ) 
be ^ 


be 


1 


3 + a 


4 3 -b 2 )(3-<^) 


ll 


2 ¥3-c 3-b 


( b 2 | c 2 ) 

_ 1 

( i_2 2 A 

b c 

1 

( 3 -c 2 3-b 2 J 

~4 

^b 2 +a 2 c 2 +a 2 J 


Tuong tu ta co 


ab L 

f a " , b2 1 

ca ^1 

( 2 2 \ 

c a 

3 + c 2 4l 

(a 2 +c 2 b 2 +c 2 J 

7 3 +b 2 “4 

1 

v c 2 +b 2 a 2 +b 2 y 


k r • k 4 . ab be 
Cong ve voi ve ta duoc -- +-- + 


, . , . DPCM. 

3 + c 2 3 + a 2 3 + b 2 4 


Dang thuc xay ra khi va chi khi a = b = c = 1. 


Loai 2: KT thuat tach, them bot, ghep cap. 

• De chung minh BDT ta thubng phai bien doi (nhan chia, them, bot mot bieu thuc) 
de tao bieu thuc co the gian ude duoc sau khi ap dung BDT cosi. 

• Khi gap BDT co dang x + y + z>a + b + c (hoac xyz >abc), ta thubng di chung 

minh x + y > 2a (hoac ab < x 2 ), xay dung cac BDT tuong tu roi cong(hoac nhan) ve voi ve ta suy ra dieu 
phai chung minh. 

• Khi tach va ap dung BDT cosi ta dua vao viec dam bao dau bang xay ra(thubng 
dau bang xay ra khi cac bien bang nhau hoac tai bien). 

Vi du 5: Cho a,b,c la so duong. Chung minh rang: 


x ab be ac 
a) — + — + — >a + b + c 
cab 


b) 



1 1 1 

- + —+ - 
abc 


Ld'i gidi 


a) Ap dung BDT cosi ta co — + — > 2.1—.— = 2b 


ab be 


^ , be ac ^ ac ba „ 

Tuong tu ta co — + — > 2c,-h — > 2a . 

a b be 

Cong ve voi ve cac BDT tren ta duoc 


ab + be + ac 
cab 


>2(a + b + c)«—+ —+ —>a + b + c DPCM 
V ’ c a b 
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NGUYEN BAO VLrGNG 


Dang thuc xay ra khi a = b = c . 


BIEN SOAN VA SUtJ TAM 


a 1 a 1 2 

b) Ap dung BDT cosi ta co —+ — > 2 1—-.- = — 

b a vb a b 


^ , b 1 2 c 1 2 

Drang tutaco — 

c b c a c a 

Cong ve voi ve cac BDT tren ta duoc 

a b c 111222 a belli __ __ _ 
+ - + — + - + — + - DPCM. 


b 2 c 2 a 2 a b c a b c 


b 2 c 2 a 2 a b c 


Dang thuc xay ra khi a = b = c . 

Vi du 6: Cho a,b,c duong sao cho a 2 +b 2 +c 2 = 3. Chung minh rang 

3i3 i33 3 3 

a b be c a 


a) 


- > 3abc 


ab be ca 
b) — + — + — >3. 
cab 


Loi gidi 

a 3j^3 U 3„3 

a) Ap dung BDT cosi ta co-b 


a 3 b 3 b 3 c 3 0 II a 3 b 3 b 3 c 3 ou3 

>2 J-.-= 2b 3 ac 


i_3 _3 _3_ 3 _3_ 3 ^3u3 

^ , be ca _ . 3 c a 

Tuong tu ta co-1-> 2abc , —-b 


_3_ 3 _ 3i_3 

3 ca ■ ab ->2a 3 bc 


Cong ve voi ve ta co 2 


f 3i3 i3 3 _3_3 A 

a b be c a 


>2abc(a 2 +b 2 + c 2 ) 


_ 3i3 i3 3 3 3 

+ 5UL > 3 a bc. DPCM 
cab 

Dang thuc xay ra khi a = b = c = 1 . 


b) BDT tuong duong voi 


^ab be ca^ 2 
— + — + — 
cab 


>9 


ab 


be 


ca 

V b V 


+ 2(a 2 +b 2 +c 2 )>9 <=> 


ab^ 

2 

f—1 

2 

^ca^ 

V c y 

+ 

l a y 

+ 

v b y 


>3 


Ap dung BDT cosi ta co 


^ab^ 2 


'be' 2 


> 2 . 


'ab* 


V a J 


be 


V a J 


- 2b 2 


Tuong tu ta co 


be 


V V 


ca 

vD 


> 2c 2 , 


ca 

vD 


ab 


V w 


> 2a 


Cong ve voi ve va rut gon ta duoc 


ab^ 

2 

fD 

2 

fca3 

V c ) 

+ 

V a J 

+ 

UJ 


> 3 DPCM. 


Dang thuc xay ra khi a = b = c = 1 . 

Vi du 7: Cho a, b, c la so duong thoa man a + b + c = 3 . Chung minh rang 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


a) 8(a + b)(b + c)(c + a) < (3 + a)(3 + b)(3 + c) 

b) (3-2a)(3-2b)(3-2c)<abc 

Ld'i gidi 

a) Ap dung BDT cosi ta co 


(a + b) + (b + c) > | (3 +a) 


(a + b)(b + c): 


/ \/ \ (3 + c) / \/ \ (3 + a) 

Tuang tu taco (b + cj(c + aj < -—, (c + aj(a + bj < - 


4 'v- /v -/ 4 

Nhan ve vdi ve lai ta duoc |^(a + b)(b + c)(c + a)J < 64^(3+ a)(3 + b)(3 + c)J 
Suyra 8 (a + b)(b + c)(c + a) < (3 + a)(3 + b)(3 + c) DPCM 
Dang thuc xay ra khi a = b = c = 1 . 

b) * TH1: Voi (3 — 2a)(3-2b)(3 — 2c) < 0: BDT hien nhien dung. 

* TH2: Vdi (3-2a)(3-2b)(3-2c) >0: 

+ Neu ca ba so (3-2a), (3-2b), (3-2c) deu duong. Ap dung BDT cosi ta co 
(3- 2 a)+ (3- 2 b) " 


(3 - 2a) (3-2b) < 


= c , tuang tu ta co 


(3-2b)(3-2c)<a 2 , (3-2c)(3-2a)<b 2 

Nhan ve vdi ve ta duoc ^3-2a)(3-2b)(3-2c)^| <a 2 b 2 c 2 
Hay (3-2a)(3-2b)(3-2c)<abc. 

+ Neu hai trong ba so (3-2a), (3-2b), (3-2c) am va mot so duong. Khong mi 
3 - 2a < 0, 3 - 2b < 0 suy raco 6-2a-2b<0<^>c<0 (khong xay ra) 

Vay BDT duoc chung minh. 

Dang thuc xay ra c+a = b = c = l . 

a 2 b 2 c 2 

Vi du 8: Cho a,b,c la so duong. Chung minh rang r -I-I-> 


b+c c+a a+b 


Ld'i gidi 

Ap dung BDT Cosi cho hai so thuc duong ta co : 
a 2 b + c. 


>2 


a b + c 


b + c 4 )fb + c 4 

b 2 


= a. 


Tuang tu ta co 


c + a ^, c a + b ^ 

+-> b;-- +-> c. 


c+a 4 'a+b 4 

Cong ba BDT nay lai voi nhau ta duoc : 


tmh tong quat gia su 


a + b + c 
2 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


b 2 c 2 a + b + c 


a d c 

- 1 - 1 -h 

b+c c+a a+b 


>a+b+c 


a 2 b 2 c 2 a + b + c 

- + - + - > - 

b+c c+a a+b 2 

Dang thuc xay ra c+ a = b = c . 

~ 2 b + c 


Limy iec ta ghep 


b + c 


va danh gia nhu tren la vi nhung If do sau: 


Thu nhat la ta can lam mat mau so d cac dai luong ve trai (vi ve phai khong co phan so), chang han dai luong 


b + c 


khi 


do ta se ap dung BDT cosi cho dai luong do vdi mot dai luong chua b + c . 

Thu hai la ta can luu y tdi dieu kien xay ra dang thuc d BDT cosi la khi hai so do bang nhau. Ta dir doan dau bang xay ra 
a 2 a 

khi a = b = c khi do -= — va b + c = 2 a do do ta ghep nhu tren. 

b + c 2 

Vi du 9: Cho a,b, c la so duong thoa man a + b + c = 3 . Chung minh rang: 

, a b c 3-v /2 

a) — , H— , H— , + 

yb + 1 yc + 1 va + 1 2 

b3 + 


b) 


b +3 yc +3 ya +3 2 
Lai gidi 


a) Bat P = ^J^ + -i= + C 


Vb + 1 a/c + 1 Va + 1 
Ap dung BDT cosi ta co 

>/2a(b + l) 


a a 

r + —^= + - 


> 3, 3 


^a(b + l) 3^/la. 


>/b + l >/b + l 4 ^^/b + l \lb + l 

Tuong tu ta co 

b b ^b(c + l) ^ 3^2b c _ _ 

Vc + 1 a/c + 1 4 2 %/a + l >/a + l 

Cong ve vdi ve ba BDT tren ta duoc 

pj Q pj 

2P + ^-(ab + bc + ca + a + b + c) > —(a + b + c) 

<=>P> ^^ -^-(ab + bc + ca) (vi a+b+c=3) 

8 8 v 7 

Mat khac taco (a + b + c) 2 > 3(ab + bc + ca) (theovidul) 
Dodd ab + bc + ca<3 

Suyra —.3 = — DPCM. 

8 8 2 

Dang thuc xay ra c+a = b = c = l . 


C n/Zc (a +1) 3^/2c 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


b) Dat Q = j— + J—+ 1 C 


Ta co Q = 


b + 3 y c + 3 ci ~h 3 
b 2 


^ a ( b + 3 ) c + 3) s a + 3) 

Ap dung BDT cosi ta co 4<Ja(b + 3) = 2^4a(b + 3) < 4a + b + 3 


Suy ra 


4a 2 




4a + b + 3 


4b 2 


, tirong tu ta co 


4c 2 


Jb(c + 3) 


4b + c + 3 


^(a + 3) 


4c + a + 3 


Cong ve voi ve lai ta duoc Q > 


Ap dung BDT cosi ta co 


4a 2 


4b 2 


4c 2 


4a + b + 3 4b + c + 3 4c + a + 3 


= L 


4a 2 


- + — (4a + b + 3) > 2 


4a 2 


4a + b + 3 16 


T^4a + b + 3) =a 


4a + b + 3 16 
Tuong tu ta co 

4b + c + 3 16 v ' 4c + a + 3 16 v ' 

Cong ve voi ve lai ta duoc L + ^[^5(a + b + c) + 9]>a + b + c 
3 3 

Vi a+b+c=3 nen L > — suyra Q > — DPCM 
Dang thuc xay ra c^a = b = c = l . 

1 

Vi du 10: Cho a,b,c la so duong thoa man abc = 1. Chung minh rang — + - 

a l 

Lot gidi 

Taco [(a-l)(b-l)][(b-l)(c-l)][(c-l)(a-l)] = (a-l) 2 (b-l) 2 (c-l ) 2 >0 
Do do khong mat tmh tong quat gia su (a-l)(b-l) > 0 <=> ab + 1 > a + b <=> 2(ab + c 

111 

Do do ta chi can chung minh — + — + — + 3 > 2(ab + c +1) 

^^ + ^ + 7 +1 - 2 ( ab+c ) 

112 1 2 

Ap dung BDT cosi taco — = 2c, —- +1 > — = 2ab (do abc = 1) 

a b ab c c 

111 

Cong ve voi ve ta duoc —- + 1 > 2(ab + c) DPCM. 

• * ' a 2 b 2 c 2 K J 

Dang thuc xay ra <=>a = b = c = l. 


t- + T + 3>2(a + b + c). 

3 C 


l)>2(a + b + c) 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


Vi du 11: Tim gia tri nho nhat cua bieu thuc 

\2 


(x~l) 1 

a) f (x) = -voi x > 2 b) g(x) = 2 x H-- vai x > -1 


x -2 


(x+ir 


3 11 

c) h(x) = x + — vai x >2 d) k(x) = 2 x + — vai 0 <x<—. 

x x 2 

Loi gidi 

x ^ . ,/ x * 2 - 2 x + l „ 1 

a) Ta co f(x) =-= x - 2 H-h 2 

V 7 x -2 x -2 

1 

Do x > 2 nen x - 2 > 0,-> 0 . Ap dung BDT cosi ta co 

x -2 


x-2h—-— >2. (x-2). —-— =2 
x -2 V ’ x -2 

Suy ra f (x) > 4 

Dang thuc xay ra <^> x-2 = ^ «(x - 2 ) 2 =1 ox = l(loai) hoac x = 3 (thoa man) 

Vay minf (x) =4 khi va chi khi x = 3 . 

b) Do x > -1 nen x +1 > 0 . Ap dung BDT cosi ta co 


g(x) = (x + l) + (x + l) + -A--2>3j(x + l).(x + l).-^--2 = l 
(x+ 1 ) (x + 1 ) 

1 3 

Dang thuc xay ra <^> x +1 =-- o (x +1) = 1 <^> x = 0 (thoa man) 

(x + i) 

Vay ming (x) = 1 khi va chi khi x = 0 . 


c) Ta co h(x) = 


^3 + 3x a 
V x 4; 


X 

+ — 
4 


Matkhac x>2 suyra h(x): 


- + - 


, 3 

3x 


-x 1 • 

— = 3 


Vx 

4 


3x" 

x 2 

7 


H-^ 3 H— 

= — 

" 4 J 

4 4 

2 


Dang thuc xay ra <^> 


3 _ 3x 

x~ 4 ox = 2 
x = 2 


Vay minh (x) = — khi va chi khi x = 2 . 

1 7 

d)Taco k(x) = x + xH-— H-- 

v ’ 8 x 2 8 x 2 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


1 1 3 

Ap dung BDT cosi ta co x + x H-- > 3? x.x. —- = — 

8 x 2 V 8 x 2 2 


1 7 7 3 7 

Mat khac 0 < x < — => —- > — suy ra k(x) > — + — = 5 

2 8 x 2 2 V ; 2 2 


Dang thuc xay ra » < 


x = - 


8 x 2 


<=> x = — 
1 2 
x = — 

2 


2 

Vay mink(x) =5 khi va chi khi x = — . 

Loai 3: KT thuat tham so hoa 

Nhieu khi khong du doan dugc dau bang xay ra(de tach ghep cho hap If) chung ta can dua tham so vao roi chon sau sao 
cho dau bang xay ra. 

Vi du 12: Cho a,b, c la so duong thoa man a 2 + b 2 + c 2 = 1. Tim gia tri ldn nhat cua A = (l + 2a)(l + 2bc) 
Phan tick 

Ro rang ta se danh gia bieu thuc A de lam xuat hien a 2 + b 2 + c 2 . 

a 2 

Truoc tien ta se danh gia a qua a 2 bdi a 2 + m 2 > 2ma =^> 2a <-h m (vdi m > 0) 

m 


Do b, c binh dang nen du doan dau bang A dat gia tri nho nhat khi b = c nen ta danh gia 2bc < b 2 + c 2 . Suy ra 


A < 


f ^ 2 

a A 

— + m + l 
m 


^1 + b 2 + c 2 ) = B . Tiep tuc ta se su dung BDT cosi dudi dang xy < 


^x + y ^ 2 


de la xuat hien 


a + b + c nen ta se tach nhu sau 


B = T(' a 2 +m 2 +m Ui + b 2 + c 2 )<T 
m v A ’ m 


^a 2 + m 2 + m) + (l + b 2 + c 2 ) 


1 / ? \2 

Suyra A<- m +m + 2 

4m l > 


Dau bang xay ra khi a = m, b = c, a + m + m = 1 + b 2 + c 2 va a + b + c = 1. 


Tu day ta co m = — . Do do ta co ldi giai nhu sau: 
Loi giai 


2 4 4 ^ ^ 3a 2 2 


Ap dung BDT cosi ta co a 2 + — > —a 2a < + — va 2bc < b 2 + c 2 

9 3 2 3 


Suyra A< 


^3a 2 2 A 

-+ - + 1 

2 3 


(b 2 +c 2 +l) 


Ap dung BDT cosi ta co 
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NGUYEN BAO MJONG 


BIEN SOAN VA StfU TAM 



( 2 10+2 2 . 3 

a + — b +c +1 <- 

l 9 / 2 

f 10 ^ 

a + — + b +c +1 

9 

1 

1 ^ 

| 00 

2 

27 



V J 



Suy ra 


A < — 
27 


dang thuc xay ra khi va chi khi 


2 

a = — 
3 

b = c 


2 10 i 2 2 -i 

a +— = b +c +1 
9 

a 2 +b 2 +c 2 = 1 


<=> < 


2 

a = — 
3 


b = c = 



Vay max A = — khi va chi khi a = — va b = c = 

27 3 

Vi du 13: Cho a, b, c la so duong thoa man 2a + 4b + 3c 2 = 68 . Tim gia tri nho nhat cua A = a 2 + b 2 + c 3 . 
Phan tick 

Ta can danh gia bieu thuc A qua bieu thuc 2a + 4b + 3c 2 . Do do ta se cho them vao cac tham so vao va danh gia 
nhu sau (m, n, p duong) 

c 3 c 3 

a 2 + m 2 > 2am, b 2 + n 2 > 2bn va — + — + 4p 3 > 3pc 2 

Suy ra a 2 +b 2 +c 3 +m 2 +n 2 +4p 3 > 2am + 2bn + 3pc (*) 

De 2am + 2bn + 3pc 2 co the boi so cua 2a + 4b + 3c 2 thi 

2m 2n 3p n 

2 4 3 2 r 

Mat khac dau bang b BDT (*) xay ra khi a = m,b = n, c = 2p 
Hay a = m,b = 2m / c = 2m^2m + 4.(2m) + 3(2m) 2 =68 



<^> 12m 2 + 10m-68 = 0<^>m = 2(nhan) hoac m =-(loai) 

6 

Suy ra p = 2, n = 4 do do ta co lbi giai nhu sau 
Lbi giai 

Ap dung bDT cosi ta co 

3 3 

a 2 + 4>4a, b 2 +16>8b va —+ —+ 32>6c 2 

2 2 

Cong ve vbi ve ta duoc 

a 2 +b 2 +c 3 +52 > 4a + 8b + 6c 2 , ket hop vbi 2a + 4b + 3c 2 =68 
Suy ra a 2 + b 2 + c 3 > 84 

Dang thuc xay ra khi va chi khi a = 2,b = 4,c = 4 
Vay min A =84 <=>a =2,b =4,c =4 . 

Vi du 14: Tim gia tri nho nhat cua cac bieu thuc sau 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


a) A = 


x 2 - x + 3 




vai x < 1 


b) B = a/-x 2 + 4x + 21 -a/-x 2 +3x + 10 vai -2 < x < 5. 

Ldi gidi 

a)Taco A = ■ x - x + 3 


^(l-x)(x 2 +x + l) 

Ap dung BDT cosi cho hai so duong ta co 

fZ XT!. IT 1 ITZ-\ n 7 1 2(l-x) + x 2 +x + l x 2 -x + 3 

^(l-x)^x 2 +x + lj =- = ^2(l-x).Vx +x + l <■ v ' 


Suy ra A > 


x - x + 3 
x 2 - x + 3 
2^2 


= 2^2 




2sj2 


Dang thuc xay ra khi va chi khi 2(l-x) = x 2 +x + l<^>x 2 +3x-l = 0<^>x = 
Vay min A = 2^2 khi x = 3- ^1^ 

X<1 ^ 

b) Ta co B = 


-3+^3 


x + 11 


x + 11 


V-x 2 + 4x + 21 + 7-x 2 + 3x +10 ^/(x + 3)(7-x)+7(x + 2)(5-x) 

Voi -2 < x < 5 thi x + ll;x + 3;7 — x;x + 2; 5-x la cac so khong am nen theo BDT cosi ta co : 


V(x + 3)(7 - x) = 2= V(2x + 6)(7 - x) < Z f ( 2x + 6 ) + ( 7 x ) 

42 42V 2 


V(x + 2)(5 ~ x) = -k ^/(2x + 4)(5 - x) < -k (2x + 4) * (5 X) 


x+13 
2 42 


x + 9 


2 Z 


(i) 


( 2 ) 


Tvr (1) va (2) suy ra J(x + 3)(7 - x) + J(x + 2)(5 - x) < X ~*Z , tir do ta co B > 42 . 

42 


Dau bang xay ra <^> (1) va (2) dong thbi xay ra dau bang <^> x = — . 


Vay min B = a/ 2 <^> x = — . 

* J -2<x<5 3 


Loai 4: KT thuat cosi nguxrc dau . 

Vi du 15: Cho a,b,c la cac so thuc duong. Tim gia tri Ion nhat cua 

p_ ! -v/ca | ^/ab 


a + 2^/bc b + 2%/7 c + 2>/ab 
Ldi gidi 

4bc 1 


Ap dung BDT cosi ta co 


a + 2s/bc 2^ a + 2%/bc 


<1 


a + b + c 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


Tuang tu ta c 6 


%/ca 


<1 


b + 2^/ca 2 


a + b + c 


%/ab 


<1 


c + 2^/ab 2 


a + b + c 


Cong ve voi ve cac BDT tren ta dirge 


P<- 

2 


3 — 


a+b+c a+b+c a+b+c 


= 1 


\ CITUTV. Cl i L' i citutl y 

Dang thuc xay ra khi va chi khi a = b = c 
Vay minP = 1 c+a =b =c 

Vi du 16: Cho a, b, c la cac so thuc khong am thoa man a + b + c = 3 . Chung minh rang 

a b c 3 

a) -— H- — H-—■ + — . 

1 + b 1 + c 1 + a 2 

u , a 2 , b 2 , c 2 ^, 
a + 2b 3 b + 2c 3 c + 2a 3 

Ldi gidi 

a) Ap dung BDT cosi ta co: 
a _ a (l + b -b ) _ ab 


1 + b 2 


1 + b 2 


= a-- 


1 + b 


2 ab 2 ab 

> a-= a- 


2b 


rr + + . b be v c ca 

Tuong tu ta co -- > b-va-- > c- 

1 + c 2 2 1 + a 2 2 

Cong ve theo ve cac BDT tren ta duoc: 

a b c , ab + bc + ca ^ ab + bc + ca 

+-- +--> a + b + c-= 3-- 


1 + b 2 1 + c 2 1 + a 2 2 2 

Mat khac ta co (a + b + c) 2 > 3(ab + be + ca) ab + be + ca < 3 

Dodo —^— + —^— + —^—>3-- = - DPCM. 

1 + b 2 1 + c 2 1 + a 2 2 2 

Dang thuc xay ra khi va chi khi a = b = c = 1 

b) Theo bat dang thuc Cosi ta co : 

a 2 _ a (a + 2b 3 ) - 2ab 3 2ab 3 _ ^ 2b^/a 2 " 

— + a — ^ 


a + 2b 3 


a + 2b 




= a-- 


>-p . t - b 2 2csjb c 2 

Tuong tu ta co -- > b-,- : 

" ' b + 2c 3 3 c + 2a' 

Cong ve theo ve cac BDT tren ta duoc: 


> c 


3 

2a\jc 


■ > a + 


b + c - ^ ^b^/a 2 "+a ^/c 2 '+c^/b^J 


a + 2b 3 b + 2c 3 c + 2a 3 3' 

Mat khac a + b + c = 3 do do ta chi can chung minh: b^/a 2 " + c^/b 2 " + a <3. 

That vay, theo bat dang thuc Cosi ta co : 

b^?<±b.(a + a + l) = ^ 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


Tirang tu ta c 6 c\jb^ < ^ C + C , a^/c 2 " < 


Cong ve theo ve cac BDT tren ta co: 

i sfT sJTT sfT 2ab + b 2bc + c 2ca + a 2/ , , \ 1/ \ 

bya + cyb +ayc <-1-t-= — (ab + bc + ca) + -(a + b + c) 


Tudosuyra: b&F+csjtf +a?I(F <^-.3 + ^-.3 = 3 DPCM. 

Dang thuc xay ra khi va chi khi a = b = c = 1. 

Vi du 17: Cho a,b,c la cac so thuc khong am thoa man a 2 +b 2 +c 2 = 1. 

^ , i c b a 

Chung minh rang -— + -b -— T — > 1 


1 + ab 1 + ac 1 + be 


Led gidi 


_ ^ c b a 
Dat P =-1-b - 


1 + ab 1 + ac 1 + be 
Ap dung BDT cosi ta co 


abc abc J(ca)(cb) ca + c b 

= c-> c-= c —--> c- 


1 + ab 1 + ab 2^fab 


4 

ab + ac 


^ , b , ba + bc a 

Tuong tu ta ta co -> b-,-< a 

1 + ac 4 1 + bc 4 


Cong ve theo ve cac BDT tren ta duoc: P>a+b+c- 


ab + be + ca 


Mat khac a 2 + b 2 + c 2 = 1 =^> (a + b + c) 2 =1 + 2(ab + be + ca) (*)Hay ab + be + ca = 


(a + b + c) 2 -1 


Suyra P > a + b + c 


(a + b + c) -1 _ (a + b + c-l)(3-a-b-c) 


( 1 ) 


4 4 

Tu gia thiet ta co a,b,ce[0;l]^>3-a-b-c>0 (2) 

Vatu(*)suyra a + b + c >1 (3) 

Tu (1), (2) va (3) suy ra P > 1. DPCM 

Dau bang xay ra khi va chi khi trong ba so a, b, c co mot so bang 1 va hai so con lai bang 0. 


3. Bai tap luyen tap . 


Bai 4.6: Cho x,y,z duong. Chung minh rang 


2^ 2^/y i 4 t . 1 1 1 


x 3 + y 2 y 3 + z 2 z 3 + x 2 x 2 y 2 z 2 


Bai lam: 

Bai 4.6: Ap dung BDT Cosi cho hai so thuc duong ta co: 

3 2 r\ IT~~ 2a/x 2 a/x 1 

x 3 + y 2 > 2xyyx => —-— < - 


x 3 +y 2 2xy^x xy 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


Z'Jy * 1. 2>/z i 


V)y . Ill 

T irang tu: ——^—- < —; —-- < — => VT <-1-1-. 

y 3 + z yz z 3 + x zx xy yz zx 

111111 

Matkhac: a 2 +b 2 +c 2 >ab + bc + ca^> — H-I-<— + — + — 

xy yz zx x y z 

111 

Vay : VT =^> dpcm. Dang thuc xay ra <£^>x = y = z = l. 

x y z 

Bai 4.7: Cho cac so duong x, y, z thoa man xyz = 1 . Gia tri nho nhat cua bieu thuc 


P = 


^/l + x 3 +y 3 ^l + y 3 +z 3 


\/l +z ! + x 3 


xy 


A. 3^ 
^Bai lam: 


B. 


yz 

C. 4^ 


ZX 


Bai 4.7: Ap dung BDT Co-si, ta co: 1 + x 3 + y 3 > 3xy = 


a/i + x 3 +y 3 > a/3 

x y "#y 


D. 5S 


Jl + y 3 + z 3 ^3 a/i 

Chung minh tuong tu, ta duoc: —-> .— , — 

yz Vyz 

Cong ve voi ve cac bat dang thuc tren, ta duoc: 

a/1 + x 3 +y 3 ^/l + y 3 +z 3 a/I 


+ z 3 + x 3 > a/3 


zx 


n/zx 


+ z 3 + x 3 


xy 


+ --+ - 

yz zx 


:v/3 


1 1 

r + 


^/xy ^Jyz *Jzx 


( 1 ) 


111 3 

Ap dung bat dang thuc Co-si, ta co: —== + — + -= > = 3 (2) 

yxy yj yz a/zx ^/xyz 

Tu (1) va (2), ta co dieu phai chung minh. 

Dang thuc xay ra khi va chi khi x = y = z = 1. 

Bai 4.8: Voi cac so duong a, b, c, d sao cho: —— + ^ + —— + —= 1 

1+a 1+b 1+c 1+d 

Gia tri lbn nhat cua P = abed 


A.— 
81 


B.l 


C.2 


D.— 

64 


tsJlai lam: 


„ 1 „ a b c d 

Bai4.8: -= 1---= —^ + - + -— 7 >3 3 


bed 


1 + a 1 + a 1 + b 1 + c 1 + d 0(l+b)(l + c)(l + d) 

1 


Xay dung cac BDT tuang tu roi nhan ve vai ve ta dugc abed < 


81 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


Bai 4.9: Vbi cac so duong a, b, c sao cho: —— + —+ —— = 1 


1+b 1+c 1+a 


Gia tri nho nhat cua P = 

A.3 

^Bai lam: 


(1+b A 


fl + a A 

^_h 

U \l 

l c - 1 ) 


B.4 


C.6 


D.8 


Bai 4.9: 1 


1 + b-a b c 

- +- >2 


be 


1+b 1+b 1+c 1+a 

Chung minh tuong tu, ta thu dugc: 

(l + b-a)(l + c-b)(l + a-c) > 8abc 


( i + c )(i+ a ) 


1 + b A 

f 1 + C -al 

f 1 + a -ll 

^_h 

b J 

l C ’J 


D.8 


Bai 4.10: Cho ba so duong x,y,z thoa man he thuc xyz(x + y + z) = 1. 

Tim gia tri nho nhat cua bieu thuc P = (x + y)(x + z). 

A.2 B.4 C.6 

^Bai lam: 

Bai 4.10: Ta co 1 = xyz (x + y + z) = yz (x 2 + xy + xz) 

Ap dung BDT cosi ta co 

P = (x + y)(x + z) = yz + (x 2 +xy + zx) > 2^Z^x^+xyTzxJ = 2 
Suy ra minP = 2 . 

Bai 4.11: Cho ba so thuc duong a,b,c thoa man ab + bc + ca = l . Gia tri ldn nhat cua P = , a = + , ^ — ■ + - C 


Vl + a 2 Vl + b 2 a/i + c 2 


A.— 

2 

^Bai lam: 

Bai 4.11: Ta co 


Tuong tu 


B. 


^1 + a 2 \lab + cb 


+ ca + a 


C.l 


. a =<- 

V(a + b )(a + c) 2 


D.2 


Z A 

a a 
+ 


a+b a+c 


b <! 

^ b b 1 

c < 1 

^ c c 

l 

+ + b 2 2 

1 

+ + b b + cj 

Vl + C 2 2 

1 

+ + c b + c) 


Cong ve vdi ve cac bat dang thuc tren suy ra dieu phai chung minh. 

Bai 4.12: Cho ba so thuc duong a, b, c thoa man a + b + c = 1 . Gia tri ldn nhat cua 

„ ab be ca 

P = -== + „ — + - 


Vc + ab ^a + be yjb 


+ ca 


A.1 

2 


B.— 

2 


C.l 


D.2 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


^Bai lam: 

Bai 4.12: Ap dung BDT cosi ta co 


ab 

ab 

ab ^ 1 

f ab ab ^ 

+ 

A/c + ab 

^|c(a + b + c) + ab ^ 

/(c + a )(c + b) 2 

v c + a c + b y 


Tuang tu ta co 


be < 1 

f be be ^ 

i 

ca < 1 

f ca ca ^ 

i 

^a + be 2 

^a + b a + cj 

A/b + ca 2 

1 

^b + a b + c J 


r ' ab be ca 1 

Cong ve voi ve cac BDT tren ta duoc + . + . < — 

Vc + ab va + bc vb + ca 2 

Bai tap tu luatt 

Bai 4.13: Cho ba so thuc duong a,b,c . Chung minh rang 1 + 

Bai lam: 

3(a + b + c) 

Bai 4.13: BDT »a + b + c + -^ - '->6 

ab + be + ca 


> 


ab + be + ca a + b + c 


Ap dung BDT cosi ta co a + b + c + 


3(a + b + c) 3(a + b + c) 


ab + bc + ca V ab + bc + ca 


, |3(a + b + c) 

Do do ta chi can chung minh 2W—- — > 6 

V ab + bc + ca 

<=>(a + b + c) 2 > 3(ab + bc + ca) (dung) 

Bai 4.14: Cho ba so thuc duong a,b,c thoa man abc = 1 . 

Gia tri nho nhat cua P = - 


111 

- + —7-T + - 


A. 


a(l + b) b(l + c) c(l + a) 

B. — 


C.l 


^Bai lam: 


Bai 4.14: Ta co (l + abc) 


a(l + b) b(l + c) c(l + a) 


+ 3 = 


r 


1 + abc 


A 


,(i + b) 


+ 1 


/ 


J 


1 + abc 


A 


+ 1 


f 


1 + abc 


A 


:(l+ a ) 


+ 1 


J 


v b ( 1 + c ) j 

1 + a + ab + abc 1 + b + be + abc 1 + c + ca + abc 

+-7-x-+ - 


,(i+b) 


b(l + c) 


:(i + a ) 


l + a b(l+c) l + b c (l + b) l + c a (l+b) 

+ —T- T + -, -r + —7 -r “I 7-T + - 


a(l + b) a(l + b) b(l + c) b(l + c) c(l + a) c(l + a) 
Ap dung BDT cosi ta co 

l + c 


l+a l+b 

- + —7-T + 


> 33 


l + a 


l + b l + c 


a(l + b) b(l + c) c(l + a) ^|a(l + b) b(l + c) c(l + a) 


= 3 


b ( 1 + c) | c(l + b) | a (l+b) ^ 3 J b(l + c) c(l + b) a (l + b) 3 
a(l + b) b(l + c) c(l + a) ^|a(l + b) b(l + c) c(l + a) 


D.4 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SlJtJ TAM 


Suyra (l + abc) 


1 1 1 

- + —7-T + - 


a(l + b) b(l + c) c(l + a) 


+ 3 > 6 


1 1 13 

- r + ^- r + ^-r> - DPCM. 

a(l + b) b(l + c) c(l + a) 2 

Dang thuc xay ra khi va chi khi a = b = c = 1 

Bai 4.15: Cho ba so thuc duong a, b, c thoa man a + b + c = 3 . 


lA , „ a + b b + c fc + a 

Gia tn nho nhat cua r = 4 f—— + 4 1— : -h , 


2ab V 2bc 

A.3 B.2 

^Bai lam: 

Bai 4.15: Ap dung BDT cosi ta co 


2ca 


C.4 


2ab V 2bc 


a + b + ,fe^ + . C -^>3! ,a + b ,b + c ,c + a 


2ca 


2ab V 2bc V 2ca 


D.l 


Do do ta chi can chung minh a + ^ . ^ + C . C + a > 1 (*) 

2ab 2bc 2ca 

_ , a + b b + c c + a 2^/ab 2 a^c 2>/ca 2 ... 

Taco -.-.->-.-.-=- (1) 

2ab 2bc 2ca 2ab 2bc 2ca abc 

Matkhac 3 = a + b + c > 3^/abc =^>abc<l (2) 

Tu (1) va (2) suy ra (*) dung. Dang thuc xay ra khi va chi khi a = b = c = 1. 


Bai tap tu* luan 

Bai 4.16: Cho ba so thuc duong a,b,c . Chung minh rang 

Bai lam 

Bai4.16: Tac6BDT«i + b + £ + b + £ + 1> 2.i± b + c 
b c a a b c ?/ 




r + 

f 

1 + - 

1 + - 

i+- 

>2 

W 

c ) 

a ) 

V 


1 + 


a + b + c 


abc j 


' , , a a a _ fa a a 

Ap dung BDT cosi ta co — + — + — > 3? 

b c a Vb c a - 3 < 


3a 


_ , b b b 3b 

Tuong tu ta co - + — + — >- 
cab? 


c c c 3c 
-+—+-> 
abc - 3 ‘ 


Cong ve voi ve cac BDT tren ta duoc 

abcbca.. a + b + c 
- + — + - + — + — + - + 3 > 3.— 7 
b c a a b c ?/• 


abc 
a + b + c 

Mat khac theo BDT cosi ta co — „ > 3 


abc 

_ _ a b c b c a ^ a + b + c , 

Dodo - + — + - + —+ - + ->2.— =^~ DPCM. 
b c a a b c ?/■ 


Dang thuc xay ra khi va chi khi a = b = c . 

Bai 4.17: Cho a,b, c la do dai ba canh tarn giac. Tim gia tri nho nhat cua bieu thuc 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


P = 


2a 


2b 


2b + 2c-a V2c + 2a-b ^2a + 2b-c 


2c 


A. min P = Vb 

^Bai lam: 

Bai 4.17: Ap dung BDT Cosi ta co: 

a %/6 


B. minP = ^/26 


C. mmP = S 


D. minP = 5 


2a 


^a/6 


2b + 2c-a ^3a(2b + 2c-a) a + b + c 

b ^/6 


Tuang tu: 


2b 


2c 


c^ 


|2c + 2a-b a + b + c 7 V^a + 2b-c a + b + c 
Cong 3 BDT tren ta dugc: 

„ v6(a + b + c) /r ’ . , 1 

P > — 1 -- = v 6 . Dang thuc xay ra « a = b = c . 

a + b + c 

Vay minP -^6 . 

Bai tap tu* luan 

Bai 4.18: Voi cac so duong a, b, c , chung minh rang: 

a) a 3 +b 3 +c 3 >ab 2 +bc 2 +ca 2 

a 3 b 3 c 3 

b) — + — + —>ab + bc + ca 

b c a 

6 i 6 6 4 i 4 4 

x a b c ^ a b c 

c) —- + —- + —->— + — + — 


b 3 c 3 a 


a b 


Bai 4.18: a) Ap dung bat dang thuc Co-si, ta co: 

a 3 +b 3 +b 3 > 3ab 2 , b 3 +c 3 +c 3 > 3bc 3 , c 3 +a 3 +a 3 >3ca 2 

Cong ve voi ve cua cac bat dang thuc tren, ta dugc: 

3^a 3 + b 3 +c 3 ) > 3(ab 2 +bc 2 + ca 2 ) 

«a 3 +b 3 +c 3 >ab 2 +bc 2 +ca 2 

Dau dang thuc xay ra « a = b = c 

a 3 b 3 c 3 

b) Ap dung bat dang thuc Co-si, ta co:-h ab > 2a 2 ,-h be > 2b 2 ,-h ca > 2c 2 

b c a 

a 3 b 3 c 3 


di b 

Cong ve voi ve cua cac bat dang thuc tren, taduoc:-1-1-hab + bc + ca > 2(a 2 +b 2 +c 2 ) (1) 

b c a v ’ 

Lai co, a 2 +b 2 +c 2 >ab + bc + ca (2) 


a 3 b 3 c 3 

Tu (1) va (2) suy ra:-t-1-hab + bc + ca > 2(ab + bc + ca) 

b c a v 

a 3 b 3 c 3 

-1-+ — > ab + be + ca 

b c a 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


Dau dang thuc xay ra khi va chi khi a = b = c . 

' 6 b 6 . 3a 4 


.4 -.4 


a" a" tr Ja" a b c a b c' 

c) Ap dungBDT cosi -.Chung minh tuang tu, ta thuduac: — + — + — 

b b c c * ' b c a c a b 


Bai 4.19: Voi cac so duong a, b, c thoa man dieu kien ab + bc + ca = 1 . 
Tim gia tri nho nhat cua P = a 1 2 3 + b 3 + c 3 


A. 


1 


S 

^Bai lam: 


B. 


y/2 


C. 


\/l3 


Bai 4.19: Ap dung bat dang thuc Co-si, ta co: a 3 + b 3 + k > abV3 

3n/3 


b 3 + c 3 H—k > bc%/3, 

3# 


c 3 +a 3 + 


—k> caN /3 

3^3 


Cong ve voi ve cua cac bat dang thuc tren, ta duoc: 
2(a 3 +b 3 +c 3 ) + -^= - A/3(ab + bc + ca) = >/3 


a/3 


D. 


a/12 


Dau dang thuc xay ra a = b = c = 


a/3 


Bai 4.20: Voi cac so duong a, b, c thoa man dieu kien 4(a + b + c) = 3abc . 


Ill 

Tim gia tri nho nhat cua : P = + — 

a 3 b 3 c 3 


A k 

8 


B. 


13 


G* 

8 


D.2 


^Bai lam: 

Bai 4.20: Taco: 4(a + b + c) = 3abc <^> — + — + — = — 

ab be ca 4 


, , , \ 113 1 

Ap dung bat dang thuc Co-si, taco: . — 


b 3 8 2 ab 


1 11311 1131 

—— -|-— -|-^ — .-y —*- ~j-— H-k — .- 

b c 8 2 be c a 8 2 ca 

Cong ve voi ve cua cac bat dang thuc tren, ta duoc: 

2 


1 1 1 ) 

3 3 

( 1 1 l ^ 

—T ^ -T “I -T 

H— k — 

— + — + — 

U 3 b 3 c 3 J 

8 2 

v ab be ca y 


9 1113 

= — <^>-1-t-> — 

8 a 3 b 3 c 3 8 


Dau dang thuc xay ra khi va chi khi a = b = c = 2 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


Bai tap tu luan 

Bai 4.21: Voi cac so duong a, b, c. Chung minh rang: 


a) 


b) 


b(b + c) c(c + a) a(a + b) 2 


>i(a + b + c) 


.> ( a + b + c ) 


(b + 2c) (c + 2a) (a + 2b) 9 

Bai lam 

Bai 4.21: a) Ap dung bat dang thuc Co-si, ta co: 
~ 3 b b + c 


- + —+ 


>3s 


b b + c 3 
= —a 


b(b + c) 2 4 ub(b + c) 2 4 2 


Tuong tu, ta co: 


c c + a 3, c 3 
- + - +-> — b. 


a a + b 3 
+ - +->-c 


c(c + a) 2 4 2 ' a(a + b) 2 4 2 

Cong ve voi ve cua cac bat dang thuc tren, ta duoc: 


: —(a + h + c) 


b(b + c) c(c + a) a(a + b) 


■>ha + b + c) 


b(b + c) c(c + a) a(a + b) 2 

Dau dang thuc xay ra khi va chi khi a = b = c 
b) Ap dung bat dang thuc Co-si, ta co: 


a b + 2c ( b + 2c ^ Q f a 

- H l ^3-5 


(b + 2c) 2 


27 


27 


( b + c) 


b + 2c b + 2c _ a 
27 * 27 ~ 3 


_ , b 3 c + 2a c + 2a b 

Tuong tu, ta co:-- +-h-> — . 

(c + 2a) 2 27 27 3 

c 3 a + 2b a + 2b c 


> - 
27 3 


(a + 2b) 27 

Cong ve voi ve cua cac bat dang thuc tren, ta duoc: 


(b + 2c) (c + 2a) (a + 2b) 


c" a + b + c a + b + c 
- +-r +->- 


<=> - 


2(a + b + c) 


(b + 2c) (c + 2a) (a + 2b) ^ 

Dau dang thuc xay ra khi va chi khi a = b = c 

Bai 4.22: Cho x, y, z duong thoa man va xyz = 1 . Chung minh rang : x 3 + y 3 + z 3 > x + y + z. 

Bai lam 

Bai 4.22: Ap dung BDT Cosi cho ba so thuc khong am ta co : 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SlJtJ TAM 


x 3 + 1 + 1 > 3y/x 3 .1.1 = 3x « x 3 +2 > 3x .Tuong tu : y 3 +2 > 3y; z 3 +2 > 3y 
Cong ba BDT tren lai voi nhau ta dirge : x 3 + y 3 + z 3 + 6 > 3(x + y + z) 

Mat khac : x + y + z > 3^Jxyz =3=> 2(x + y + z) > 6 . 

x 3 + y 3 + z 3 + 6>(x + y + z) + 2(x + y + z)=^x 3 +y 3 +z 3 >x + y + z dpem. 

Dang thuc xay ra <=>x = y = z = l . 

Bai 4.23: Cho a,b,c duong va a + b + c = 1 .Chung minh rang: 9(a 4 +b 4 +c 4 ) >a 2 +b 2 +c 2 . 

Bai lam 

Bai 4.23: Ap dung BDT Cosi ta co: 

a 4 +— > — a 2 ; b 4 +— > — b 2 ; c 4 + — > — b 2 cong ba BDT lai voi nhau 
81 9 81 9 81 9 

4 u4 4 1 a 2 +b 2 +c 2 a 2 +b 2 +c 2 

27 9 9 


Matkhac: a 2 +b 2 +c 2 > -^(a + b + c) 2 = ^ =^> 9(a 4 +b 4 +c 4 ) > a 2 +b 2 +c 2 dpem. 

1 

Dang thuc xay ra <^>a = b = c = — . 

1 1 1 

Bai 4.24: Cho x, y, z duong thoa man x + y + z = 1. Tim gia tri nho nhat cua: P = (1 + — ) 4 + (1 + — ) 4 + (1 + —) 4 . 

x y z 


A. 768 

^Bai lam: 


B.244 


C.453 


111 

Bai 4.24: Dat a = l + — ; b = l + —; c = 1 + — a + b + c > 12 
x y z 


Taco: a 4 +4 4 +4 4 +4 4 >4t/4 12 a 4 =4 4 a ++a 4 +3.4 4 >4 4 a. Tuongtu 
b 4 +3.4 4 > 4 4 b; c 4 +3.4 4 > 4 4 c cong ba BDT tren lai voi nhau ta duoc 
a 4 +b 4 +c 4 +9.4 4 > 4 4 (a + b + c) > 12.4 4 =^>a 4 +b 4 +c 4 > 3.4 4 = 768 dpem 


D.489 


Dang thuc xay ra oa = b = c = 4ox = y = z = -. 

Bai 4.25: Cho a, b duong thoa man a + b = 1 . Tim gia tri nho nhat cua: 

1 1 

a) P = — + 


ab a 2 + b 2 
A.6 


B.8 


C.9 


D.l 


b) P= , 1 - + — + 4ab 
a 2 +b 2 ab 

A.ll 


B.12 


C.14 


D.17 
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NGUYEN BAO MJONG 


BIEN SOAN VA SUtJ TAM 


c) P = a 2 + - 


t 2 1 

b + 7F 


J 


A. 


289 

16 


B. — 

16 


'oBki lam: 

Bai 4.25: a) Ap dung BDT cosi ta co 


1 


ab a 2 + b 2 2ab 


1 1 

- + - 


1 1 

- + - 


v 2ab a 2 +b 2 y 


- + 2 


16 


+ 2 


D. 


289 

26 


2ab u2ab(a 2 +b 2 ) (a + b) \|(a + b) 


= 6 b) Ap dung BDT cosi ta co 


A = 


-4-h 4ab = 


! +b 2 ab 


1 1 

- + - 


v a 2 +b 2 2ab 


5 

+ - + 


4ab l 4ab 


1 


+ 4ab 


A > —-—- + —-—- + 4 

(a + b) (a + b) )|4ab 


-.4ab =4 + 5 + 4 = 11. 


c) Ta co 


' 2 1^ 

a + — 


y V 


t,+ y 


Taco: abn-= 

ab 


ab + - 


a 2 b 2 +1 aV+1 
b 2 ' a 

15 


= ab + - 


16ab 


16ab 


Ap dung BDT Cosi ta co: ab + — — > 2 Jab. 


16ab 2 


„ 1 a + b r~r „ , 1 1 

ma — =-> Vab nen ab < — => — >4 

2 2 4 ab 


ab 


( 1 ) 

( 2 ) 

(3) 


Tu (1) (2) (3) =>ab + T>l + l^_ 4 = lZ. 

ab 2 16 4 



f 2 l) 

( 1 ^ 

i 2 J- 


f i7 l 



b +—- 

> 



l b 2 J 

V a J 


U J 


289 
16 

Bai 4.26: Cho hai so thuc duong a,b . Chung minh rang 


2 u 3 
a +b + — 
4 


/ 


b +a + - 


2a+ — 
2 


y v 


2b+ — 
2 


v “v v 

Bai lam 

- 1 3 1 

Bai 4.26: Ap dung BDT cosi taco a 2 + — >a=>a 2 +b + —>a + b + — 

- 2 1 , i 2 3 ,1 

b+—>b=>b+a + —>a + b + — 

4 4 2 


Suy ra 


a 2 + b + - 


b 2 + a + - 


a + b + 


1 


( 1 ) 


Theo BDT cosi ta lai co 
Tu (1) va (2) ta co dieu phai chung minh. 


i'] 

( , 1^ 


f 2a + 2b + 1^1 

2 

r , ii 

2a+ — 

2b+ — 

< 


— 


2j 

l 


l 2 J 


l 2 J 


( 2 ) 


Bai 4.27 : Cho cac so thuc duong x, y, z thoa man xy + yz + zx = 3 .Tim gia tri nho nhat cua 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


xyz (x + y)(y+ z)(z + x) 


A.— 

2 


B.l 


^Bai lam: 

Bai 4.27: Truoc tien, ta de dang co xyz < 1 


C.2 


D. — 

2 


Ap dung co si ta co-h 


xyz (x + y)(y+ z)(z + x) 


1 4 

i 

> 1 , 

1 

2xyz (x + y)(y+ z)(z + x) 

2x yz ^ 


2^2 


2sjl 


2xyz ^ xy + xz j ( yz + yx j (zx + zy) 


1 

>- + 

2 V 


2x/2 


xy + xz + yz + yx + zx + zy 


3 2 


x 3 v 3 z 3 1 2 

Bai 4.28: Cho x, y, z duong thoa man x + y + z = 3 . Chung minh rang —-h -h —-> — + — (xy + yz + zx) 

y +8 z +8 x +8 9 27 


Bai lam 


Bai 4.28: Ta co 


(y + 2) (y 2- 2y + 4) x x 3 9x + y-y 2 -6 


y 3 +8 27 


27 


3 y 3 +8 


27 


Tuong tu ta co 


y 3 9y + z - z 2 - 6 z 3 9z + x - x 2 - 6 ^ 

—-> —-->- nen 


z 3 +8 


27 x 3 +8 


27 


wrr ^10(x + y + z)-( x2+ y 2+z2 )- 18 12 -(x 2 +y 2 +z 2 ) 

VT >-----=---- ma ta lai co 

27 27 

12-(x 2 +y 2 +z 2 ) 3 + (x + y + z) 2 - (x 2 + y 2 + z 2 ) 1 2 

- 2 -- =- 2 -- = - + — xy + yz + zx 

27 27 9 27 w 7 ; 

Tu do suy ra dieu phai chung minh . Dang thuc xay ra khi x = y = z = 1. 


Bai 4.29: Cho a,b,c duong . Chung minh rang 


:>-(a + b + c) 


x/3a 2 +8b 2 +14ab x/3b 2 + 8c 2 + 14bc S? + 8a 2 + 14ca 5 

Bai lam 

Bai 4.29: Ap dung BDT cosi ta co ^3a 2 +8b 2 +14ab = <J(a + 4b)(3a + 2b) < — (4a + 6b) = 2a + 3b 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


^3a 2 +8b 2 +14ab 2a + 3b 


a 2a + 3b 2a 
Mat khac-h-> — 


a > 8a-3b 


Do do 


2a + 3b 25 5 2a + 3b 25 

i 2 > 8a - 3b 


V3a 2 +8b 2 +14ab 25 


Tuong tu ta co 


8b-3c 


8c-3a 


^3b 2 +8c 2 +14bc 25 ^/3c 2 +8a 2 +14ca 25 

Cong ve voi ve cac BDT tren ta duoc dieu phai chung minh. 

Bai 4.30: Cho ba so thuc duong x,y,z . Tim gia tri nho nhat 


p = Jl + i^+ |l + i^ + Jl + i^- 

y + z V z + x V x + y 

A.9 B.3 

^Bai lam: 

Bai 4.30: Ap dung bat dang thuc BDT cosi ta co 

2(8x + 5y + 5z) 


C.6 


D.12 


6 . 11 +—— £ 
y + z 


r 16x A 


1 + 

V y + z y 


+ 9 = - 


y + z 


„ L 16x 8x + 5y + 5z , 

Suy ra 1H-<---( ). Su dung (*), ta co 


y + z 3(y + z) 


16x 


1 + 


16x 
y + z 




y + z 


i +> ———+ 1 , Ji- 


1 = 

y + z 

, 

L 16x 

1 +-+1 

1 y+z 

16z 

-> 6z . 


+i> 


16x 
y + z 


- + 1 = - 


6x 


- +1. Tuong tu, ta cung co 


3(y + z) 


+ 1 . 


z + x x + y + z V x + y x + y + z 

Tu do suy ra dieu phai chung minh. 

Bai 4.31: Cho a, b, c la so duong thoa man abc > 1. Chung minh rang ^a 2 +1 + \lb 2 +1 + a/c 2 +1 < a/ 2 (a + b + c) 

Bai lam 

Bai 4.31: Ta co >/a 2 +1 = ^|(a + l) 2 -2a = ^a + l->^a j^a + l + A^a j 
= T:^2 + ^)(a + l-N/2l)(2-^)(a + l + ^) 


_ j ^2 + >/2^a + l-^a) + (2-^(a + l + >^a) 


Ap dung BDT cosi ta co -\/a 2 +1 < 

V2 2 

Tuong tu taco >/b 2 +1 <^^b-^ + lj, + 2 +1 < 4l{c-4c + lj 
Cong ve voi ve cac BDT ta co 


: a/ 2 ^a — +1 j 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SlJtJ TAM 


Va 2 + 1 + ^lb 2 + 1 + ^c 2 + 1 <^ |a + b + c-^->/b- a/c+ 3^ (1) 

Mat khac theo BDT cosi ta co + >/b + a/c > 3yj\Jabc > 1 (2) 
Tu(l)va(2) suyra a/ 'a 2 +1 + ^b 2 +1 + a/c 2 + 1 < a/ 2 (a + b + c) 

Bai 4.32: Cho a,b,c la so duong. Chung minh rang 


a) 


b) 


a b c 
— + — + - 
b c a 


> (a + b + c) 


r \ 1 1 A 
- + —+ - 
a b c 


3 +(b + c) ^|b 3 +(c + a) ^|c 3 +(a + b) 

Bai lam 


>1 


BM4.32 : a)BDT»2 T + VV2(“ + S + ^3 + i + S + S4 + ^ + - t 

a 2 


b 2 c 2 a 2 'cab 7 b a c b c c 


a 2 b 2 c 2 a b c ^ _ a b b 
<^>—- + —- + — + - + — + — >3 + — + — + — 


b 2 c 2 a 2 c a b 


Ap dung BDT cosi ta co co : 
~ 2 2a b 2 „ 2b a 2 


b a c 


2a b 2 


2b c 2 


2c 


— + l>—;— + !> — — + 1 > —; —+ 1 > — 


b c 


c b 


b c 2 


c a 


„ t , a b b a b c 

Mat khac —I-I-I-I-h — >6 

b a c c a b 

Cong cac ve cac BDT lai ta co DPCM. 

U ^ T , | a 3 II 1 

b) Ta co -- = J-- voi x = 

]j a 3 +(b + c) 3 Vl + x 3 
Ap dung BDT cosi ta co 

1 1 2 


b + c 


2a 2 


1 + * 3 a/1 + xa/x 2 — x + 1 x 2 + 2 


Mat khac taco (b + c) 2 < 2(b 2 +c 2 ): 


A b + cY + ^ (b + c) 2 +2a 2 


2a 2 


(b + c) 2 + 2a 2 a 2 + b 2 + c 2 


Do do ta co 


> - 


a 3 + 


( b+c ) 


Tuong tu ta co 


3 a 2 +b 2 +c 2 

b 2 


> 


j b 3 +(c + a) a +c ^|c 3 +(a + b) a + b + c 

Cong ve voi ve cac BDT tren ta duoc dieu phai chung minh. 

Bai 4.33: Cho x, y, z la cac so thuc khong am thoa man x 3 + y 3 + z 3 =3 
P = xy + yz + zx - xyz. 


. Tim gia tri Ion nhat 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


A.2 B.3 C.4 

^Bai lam: 

Bai 4.33: Khong mattmh tong quat gia su (1 -x)(l-y)>0<^>x + y-xy<l 
Suy ra z(x + y — xy) < z xy + yz + zx - xyz < xy + z 


D.6 


z 3 +l + l 


Mat khac, theo BDT cosi ta co xy = ^x 3 .y 3 .l < + z = a/z 3 .1.1 < 


Suy ra xy + z < x + y +z - 2 DPCM. 


3x 

Bai 4.34: Cho x, y, z duong thoa man y 2 + yz + z 2 -1 —— . Tim gia tri Ion nhat va nho nhat cua bieu thuc 
P = x + y+ z. 

A. s/l B.2 C.l 

^Bai lam: 


D.S 


3x 2 

Bai 4.34: y 2 + yz + z 2 -1 —— 

^ ( i x 2 + l y 2 )+( l x 2 + l z 2 )+yz+ l (x2+y2+z2)=1 ' 

Ta co —x 2 + —y 2 > xy, —x 2 +—z 2 > yz 
2 2 2 2 

Suy ra —(x + y+ z) 2 < 1 <^> |P| < a/2 


222 

x y z 


Bai 4.40: Cho x, y, z duong thoa man Jxy + Jyz + a/zx = 1 . Tim gia tri nho nhat cua: T = —-h —-h - 

v v x+y y+z z+x 


A. minT = — 
2 


B. minT = — 
12 


C. minT = — 
22 


D. min T = — 
32 


^Bai lam: 


Bai 4.40: Ta co: 


*(*+y)-*y x x y ^ _ V^y 

x + y 2 


x + y x + y 


y 2 Jyz 
Chung minh tuong tu: —— > y - -- 


y + z 


2 z + x 


> z - 


a/zx 


Jxy + Jyz +a/zx 1 11 

Suy ra: T>x + y + z- x - W -=x+y+z— >1— = - 

J J 2 2 2 2 

(vi x + y + z > <Jxy + ^yz + a/zx = 1) 

1 1 
Vay minT = — khi x =y = z = — . 


, x y z 

Bai 4.41: Cho x, y, z duong thoa man x + y + z = 3 .Tim gia tri nho nhat cua A =-- + ——- + 


x + y 2 y + z 2 z + x 2 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


A. minA = 


22 


B. minA = 1 


C. minA = 3 


D. minA = 


^Bai lam: 

Bai 4.41: Theo BDT cosi ta co 


A = x + y + z- 


f 2 2 2 \ 

xy + yz + zx 

x + y 2 y + z 2 z + x 2 


>3 


+ Jyz + ^fzx'j 


l l ll 

Lai co y/xy + ijyz + yfzx < — [(x + l)y+ (y+ l)z + (z + l)x] = — (x + y+ z + xy+ yz + zx) < — (3 + —(x + y+ z) 2 ) = 3 

3 

=^> A > — . Dang thuc xay ra khi x = y = z = 1 


Vay minA = — 

DANG 3: DAT AN PHU TRONG BAT DANG THlfC. 

1. Phirong phap giai. 

Dieu quan trong trong ki thuat nay la phat hien ra an phu (an phu co the la 

x = f (a,b,c), y = g(a,b,c), z = h(a,b,c) hoac la chi mot an phu t = f (a;b;c)). An phu co the co ngay trong bieu 
thuc cua bat dang hoac qua mot so phep bien doi, danh gia. 

2. Cac vi du minh hoa . 

Vi du 1: Cho cac so duong a,b,c. 

t , i a + b 6b + 8c 3a + 2b+c 

a) Chung minh rang-1-h-> 7 

a + b + c 2a + b b + c 

k , ^ a + b b + c c + a 

b) Tim gia tri nho nhat cua P =-1-1-. 

a + b + c b + c +4a c + a + 16b 

Ld'i giai 

a) Dat x = a + b + c,y = 2a + b,z = b + c 

Suy ra a = x - z, b = —2x + y + 2z, c = 2x - y - z 

,, , , ,-x + y + z 4x-2y + 4z x + y „ 

Bat dang thuc tro thanh ---1---1-— > 7 


„ y z 4x ^ 4z x y _ 
<=>-! + — + - +-2 + — + - + — >7 


x x y y z z 



f 

V 

4x1 


f 

z 

xl 


4z 

V 


— + — 

+ 

—+ - 

+ 

— + — 



y ) 





ly 

z ) 


>10 (*) 


^ v 4x z x 4z v 

Ap dung BDT cosi taco — + — > 4, — + — >2, — + — >4 
x y x z y z 


Suy ra BDT (*) dung. DPCM. 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


Dang thuc xay ra » 


2x = y 

x = z o2x = y = 2z suy ra khong ton tai a, b, c. 
2z = y 

Dau dang thuc khong xay ra. 

b) Bat x = a + b + c, y = b + c + 4a, z = c + a + 16b 

y-x z-x 21x-5y-z 


Suy ra a = 


-/ b =-, c = : 

3 15 


15 


„ -6x + 5y + z 4x-y 16x-z 

Khi do taco P =---+-- + - 


15x 


3y 15z 


„ y 4x z 16x 4 

=^>P = — + — +-+- 

3x 3y 15y 15z 5 

„ y 4 x 4 z 16y 8 

Ap dung BDT cosi ta co — + — > —,-1-— > — 

3x 3y 3 15y 15z 15 

0 4 8 4 16 -i u , , 5b 5c 

3 15 5 15 7 3 7 

Vay minP = — khi va chi khi a = — = — . 

15 3 7 


Vi du 2: Cho a,b,c la ba canh cua tam giac co chu vi la 2p . Chung minh rang 


a _ + + b + c + c+a + |a + b 


p-a p-b p-c Vp-a Vp-b Vp-c 
Lai giai 

Bat x = p-a; y = p-b; z = p-c suy ra a = y + z;b = z + x;c = x + y. 
Do a, b, c la ba canh cua tam giac nen x, y, z duong 


^ - \ y + zz + xx + y I y + z ! z + x ! x + y 

Bat dang thuc can chung minh duoc dua ve dang: -1-1-— >J2 + --f J2 +-I-J2 + - 


y + z 

Ap dung bat dang thuc cosi ta co: 4J2 + --< 


2 + 


y + z 


„ y + z , 

+ 4 = --+ 6 


_ , A L z + x z + x ^ II x + y x + y ^ 

Tuong tu ta co 4 2 +-<-h 6, 4 J2 +-— <-— + 6 

v y y v z z 


Cong ve voi ve cac BBT tren ta duoc 


2 + y^ + i 2+ m + j 2+ x+ y 


y+z z+x x+y 
-+-+-—+ 18 


17V A , , x , , . , y + z z + x x + y 1 

Vi vay ta chi can chung minh --1-1-— > — 

x y z 4 


f y + z z + x x + y ^ 
L -+-+-—+ 18 
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NGUYEN BAO MJONG 


BIEN SOAN VA SUtJ TAM 


y + z z+x x+y ^ 
<=>--+-+-— > 6. 


_ , y + z z + x x + y 

Ta co --1-1-—: 


/ 

A, 


f 

A, 


f 

A 

y 

X 


y 

z 


X 

z 

— + 

— 

+ 

— + 

— 

+ 

— 

+ — 

l x 

y) 


l z 

yj 



X ) 


i t . , y x y x ^ y z ^ x z ^ 

Ap dung BDT cosi ta co —+ — > 2 1—.— = 2, — + — > 2, — + — > 2 


x y \J x y 


z x 


Suyra>^ + ^ + ^>6.BPCM. 
x y z 

Dang thuc xay ra khi va chi khi a = b = c hay tam giac deu. 

Nhan xet: Doi voi BDT co gia thiet a, b, c la ba canh cua tam giac thi ta thuc hien phep dat an phu 

^ ^ ^^ ^ ^ ? , 
x =---, y =---, z =--- thi khi do a = y + z; b = z + x; c = x + y va x, y, z duong. Ta chuyen ve bai 

toan voi gia thiet x,y,z duong khong con rang buoc la ba canh cua tam giac. 

1590 3 

Vi du 3: Cho x,y, z la so duong. Chung minh rang x 3 + 2y 3 + 3z 3 > ^ (x + y + z) 

Ldi gidi 


Ta co BDT <^> 


x + y+ z 


+ 2 


y 

v x + y + z 


A 


+ 3 


A 




Dat a =-—-, b =-— 


c = - 


x+y+z x+y+z x+y+z 
_ . _ 1 ^Qfl 

BDT trd thanh a 3 + 2b 3 + 3c 3 > - 
Ap dung BDT cosi ta co 


j v x + y + z y 

a,b,c duong va a+b+c=l 


1331 


a 3 + 


6 > 

3 

1 

r 6 A 

[llj 


lllj 


>—a, 2b 3 +2 
11 


/ o A 3 


11 


/ O A 3 


+ 2 


11 


>—b, 3c 3 +3 

11 


/ O A 3 


vlly 


/ o A 3 


+ 3 


vlly 


18 

> —c 

11 


Cong ve voi ve cac BDT tren ta duoc 


3 3U3 o 3 588 18 / u \ 18 

a + 2b + 3c +-> — (a + b + c) = — 

1QQ1 iiv / ii 


1331 11 

Suy ra a 3 + 2b 3 + 3c 3 > 


1331 

Nhan xet: Phuong phap dat an phu tren duoc ap dung khi BDT la dong bac(Nguoi ta goi la phuong phap chuan hoa) 

3 

Vi du 4: Cho x, y, z la so duong thoa man x + y + z < — 

_ , • i_ w 1 1 1 15 

Chung minh rang x + y + z + — + — + — > — . 

x y z 2 

Ldi gidi 

Ap dung bat dang thuc cosi ta co: 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


1111 v it - , 1 1 1 9 

—I-h —>33- va x + y + z >3£/xyz nen —l-h —>- 

x y z V xyz v xyz x + y + z 

0 111 9 

Suy ra x+y+zH-1-h — >x + y + zH- 

xyz x+y+z 


Bat t = x + y + z^>0<t<- 


9 9 15 

Khi do ta chi can chung minh x + y + zH-= t + — > — 

x+y+z t 2 

Ap dung BBT cosi ta co 


t + — = t + — + — > 2, It. — + = — DPCM. 

t 4t 4t V 4t 4 3 2 

*2 


Bang thuc xay ra khi va chi khi x = y = z = — . 

Ill , 

Vi du 5: Cho ba so thuc duong a,b,c thoa man-h-1-= 1. Tim gia tri nho nhat cua bieu thuc 

a+2 b+2 c+2 


P = a + b + c + 

IJabc 

Led gidi 

111 

Ta co-1-1-= 1 <=> 4 = abc + ab + be + ca 

a+2 b+2 c+2 

Ap dung BBT cosi ta co ab + be + ca > 3^(abc) 2 

Suy ra 4 = abc + ab + be + ca > abc + 3^(abc) 2 = t 3 + 3t 2 , vai t = +ibc . 

=> t 3 + 3t 2 - 4 < 0 (t-l)(t + 2) 2 <0<^>t<l 

Cung theo BBT cosi ta co 

P = a + b + c+ ^ > 3^/abc + 


Suy ra P > 3t + — = 
t 


3t + - 


, 3 3 1 

Ap dung BBT cosi ta co 3t + — > 2 J3t.— = 6 , mat khac t < 1 =^> - > 1 


Bo do P > 3t + — > 7 , dang thuc xay ra khi va chi khi t = 1 hay a = b = c = 1 
Vay minP =7 c+a = b = c =1 


= 8 . 


x, y, z duong thoa man 

r n 

n 

n 

i+- 

i+- 

i+- 


l x J 

y J 

z J 


GIAO VIEN MUA FILE WORD LIEN HE 0946798489 


42 































NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


Tim gia tri lan nhat cua P = 

Loi gidi 

Ta co 


C l) 

r li 

f 1 i3 

1+- 

1+- 

i+- 

X J 

y ) 

z ) 


x + y + z + 14xyz 
4(x + y + z) 2 +15xyz 


= 8 » 8xyz = l + x + y + z + xy + yz + zx + xyz 


« x 2 +y 2 +z 2 +14xyz = (x + y + z) 2 + 2 (x + y + z)+ 2 (l) 

8 


Ap dung BDT cosi ta co: 8 = 


(, ii 

f P 



i+- 

i+- 

1 + - 


x J 

y) 

l Z J 

4 




>xyz>l (2) 


(x + y + z) 2 +2(x + y + z) + 2 t 2 +2t + 2 

Tu (1) va (2) ta co PO - L --- L = ——^ voi x + y + z = t>0. 

4(x + y + z) +15 +15 

Xfl t^2H-2 _l s ^ + 6t-9 s _ (t-3f <0 
4t 2 +15 3 12t 2 +45 12t 2 +45 

c t 2 + 2t + 2 1 4 „ ^1 

Suy ra ---< — do do P < — 

4t 2 +15 3 3 

Dang thuc xay ra khi va chi khi t = 3 hay x = y = z = 1 


Vay maxP = — khi va chi khi x = y = z = 1 
3. Bai tap luyen tap . 

25x 4v Q 7 

Bai 4.42: Cho x,y,z duong , CMR-h —— +-> 12 


y+z z+x x+y 


Bai lam 


¥¥V . . i b + c-a c + a-b a + b-c 

Bai 4.42: Dat a = y + z,b = z + x,c = x + y ( voi a,b,c duong) =^> x =-, y =-, z =- 


25(b + c-a) 4(c + a-b) 9(a + b-c) 
a b c 

>20 + 30 + 12 = 24^ VT> 12 

[25b 2 = 4a 2 f 5b = 2a ^ , 

< ++ < =^> 5b + 5c = 5a x = 0 (voli) 

[25c 2 =9a 2 [5c=3a 

Bai 4.43: Cho cac so duong a,b,c. Tim gia tri nho nhat cua 

8c 


25b 

4a > 


( 25c 

9a' 


( 4c 

9b 3 

-+- 

+ 

-+ - 

+ 

-+- 

a 

by 


l a 

c ) 


lb 

c J 


-38 


Dau bang xay ra khi 


P = 


4a b + 3c 
- + - 


a + b + 2c 2a + b + c a + b + 3c 

A. 129/2-17 B. 129/2-13 

^Bai lam: 

Bai 4.43: Dat x = a + b + 2c,y = 2a + b + c,z = a + b + 3c 
Suy ra a = —2x + y + z,b = 5x-y-3z, c = z-x 


C. 129 / 2-14 


D. UsJl-17 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


' ! , t , v , -8x + 4y + 4z 2x - y -8x + 8z r~ , _ 

Bat phuong trmh tra thanh - - -1- - -> 12y2 -17 

x y z 


>ii4i (*) 



f 4v 

2x^ 


( 4z 

8x^1 

<=> + 

— +- 

+ 

-+- 


l x 

y j 


l x 

z J 


Ap dung BDT cosi ta co — + — > 4n/2, — + — > 8%/2 
x y x z 

Cong ve vbi ve lai suy ra BDT (*) dung. DPCM. 

Bai 4.44: Cho x, y, z la cac so duong thoa man xyz >x+y+z+2. Tim gia tri nho nhat cua P = x + y + z . 

A.6 B.7 C.9 D.10 

^Bai lam: 

Bai 4.44: Ap dung BDT Cosi ta co 


i— (x + y + z)' 

x + y + z > 3%]xyz =^> - - 


: xyz 


(x + y + z) 3 

Mat khac xyz > x + y + z suy ra - ——— >x + y + z + 2 

t 3 2 

Dat t = x + y + z,t>0 taco — > t + 2 <^> t 3 — 27t —54 > 0 <^> (t-6)(t + 3) >0ot>6 

Suy ra x + y + z>6, dang thuc xay ra «x = y = z = 2. 

Bai 4.45: Cho a,b,c la cac so thuc duong. 

_ r u > a 11 b 11 c 11 3 a 6 +b 6 +c 6 +9 

Chung minh rang-1-1-1->- 


be ca ab a b e 


Bai lam 


a 11 a 11 

Bai 4.45: Su dung bat dang thuc cosi ta co-babe > 2A —.abc = 2a 6 

be \f be 

b 11 c 11 

Tuong tu ta co-b abc > 2b 6 ,-b abc > 2c 6 

ca ab 

a 11 b 11 r 11 

Tu do suy ra-1-1-> 2(a 6 + b 6 + c 6 ) - 3abc 

be ca ab 

3 a 6 + b 6 + c 6 + 9 

Vay ta chi can chung minh 2(a 6 + b 6 + c 6 ) - 3abc + ———— >- 

abc 2 


Hay la 3(a 6 +b 6 +c 6 )+ -6abc>9 

abc 

Bay gib lai su dung bat dang thuc cosi ta duoc a 6 +b 6 +c 6 > 3a 2 b 2 c 2 

Do do ta chi can chung minh 9a 2 b 2 c 2 + „ ^ _ 6 a bc > 9 

a 2 b 2 c 2 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


Dat t = abc, t > 0 . BDT trb thanh 9t 2 + — - 6t > 9 

t 2 

Su dung bat dang thuc cosi ta dugc 

9t 2 + 4 - 6t > 9t 2 + 4 - 3(t 2 +1) = 6t 2 + 4 - 3 > 12 - 3 = 9 BPCM. 
t 2 t 2 t 2 

Dang thuc xay ra khi va chi khi a = b = c = 1 

Bai 4.46: Cho x, y, z la so khong am thoatr man x 2 + y 2 + z 2 + xyz = 4 . Gia tri ldn nhat cua P = x + y + z . 


A.3 

^Bai lam: 


B.7 


C.9 


D.l 


Bai 4.46: Tu dieu kien suy ra x,y,z e [0;2] . Ap dung BDT Cosi ta co: 

27(2 - x)(2 - y)(2 -z)<(2-x + 2- y + 2- z) 3 

<^> 27^8-4(x + y+ z) + 2(xy+ yz + zx)-xyzj < (8-x-y-z) 3 

<^> 27^8-4(x + y+ z) + 2(xy+ yz + zx) + (x 2 + y 2 +z 2 )-4j < (8-x-y-z) 3 

<^>27 4-4(x + y+ z) + (x + y+ z) 2 <(8-x-y-z) 3 

Dat t = x + y + z,t>0 taco 

« 27(t 2 —4t + 4) < (6-t) 3 « t 3 +9t 2 -108 < 0 
<=> (t-3)(t + 6) 2 < 0 <=> t < 3 

Suy ra x + y + z < 3 . 

Bai 4.47: Cho x, y, z la so thuc thoa man x 2 + y 2 + z 2 = 2. Tim gia tri Ion nhat, nho nhat cua bieu 
thuc P = x 3 + y 3 + z 3 - 3xyz . 

A. min P = -2^2 , maxP = 2^2 . B. min P = -4V2 , maxP = 4^ .C. 

minP = -3, maxP = 3^2 . D. minP = -5^2 , maxP = 5^2.. 


^Bai lam: 

Bai 4.47: Gia thiet cua bai toan va P la nhung da thuc doi xung ba bien nen ta bieu dien cac da thuc nay qua ba da thuc 
doi xung co ban x + y + z, xy + yz + zx, xyz . 

Ta co: x 2 + y 2 + z 2 + 2(xy + yz + zx) = (x + y + z) 2 

x 3 + y 3 + z 3 - 3xyz = (x + y + z)(x 2 + y 2 + z 2 - xy - yz - zx). Suy ra: 


|P| = |(x + y + z)(x 2 + y 2 + z 2 - xy - yz - zx)| = 


(x + y + z)(2- (>< + y t Z)i - 2 ) 


Dat t = Ix + y + zLt > 0 suyra |p| = t(2- 


t 2 -2 


) =-+ 3t. 

2 2 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


Ta se di chung minh — — + 3t < 2-^2 <=> t 3 +4%/2 > 6t 
2 


That vay theo BDT cosi ta co t 3 + 4 a/ 2 = t 3 + 2 a/2 + 2a/2 > 3^t 3 .2^.2^ = 6t 
Do do |P| < 2 a/2 . Dang thuc xay ra khi va chi khi t = a/2 . 

Ta co P = 2 a/ 2 chang han khi x = a/ 2 , y = z = 0 , P = -2 a/ 2 chang han khi x = -a/ 2 , y = z = 0 , 

Vay min P = -2 a fl , maxP = 2 a/2 . 

Af/ian : 

1) Viec chung biet phai di chung minh + 3t < 2 a (2 la do chung ta du doan duoc dau bang xay ra tai bien. 

2) Ta co moi da thuc doi xung ba an luon bieu dien qua duoc cac da thuc doi xung so cap 

a = x + y + z;b = xy+yz + zx; c = xyz. Hon nua giua ba da thuc doi xung so cap nay luon co sir danh gia qua lai giua 

I — ^ a 2 —2 

chung, cu the a 2 > 3b > 9\]c 2 . Voi bai toan tren tu gia thiet ta co: a 2 - 2b = 2 b = —-— tuc la ta da thay the b bbi a 

do do khi bieu dien P = x 3 + y 3 + z 3 - 3xyz thi chi con hai bien la a va c. Mat khac ta luon danh gia duoc c qua a (hoac a 
qua c) va luc do trong P chi con mot bien la a hoac c. 

Bai 4.48: Cho x, y, z g (0; 1) va xyz = (1 — x)(l - y)(l - z). Tim gia tri nho nhat cua P = x 2 + y 2 + z 2 


A.— 

4 


B.l 


C.2 


D.3 


^Bai lam: 

Bai 4.48: Ta co xyz = (1 —x)(l-y)(l-z) l-(x + y + z) + xy + yz + zx = 2xyz 

» x 2 + y 2 + z 2 = 2-2(x + y + z) + (x + y + z) 2 -4xyz 


Ap dung BDT cosi ta co 


x + y+ z 


:xyz nen 


: +y 2 +z 2 >2-2(x + y + z) + (x + y + z) 2 -4 


f \3 

' x + y+ z 


Dat t = x + y + z thi 0<t<3. Khi do: 

9 9 9 4 a 9 1 9 15 3 3 

x 2 + y 2 + z 2 >-1 3 +1 2 - 2t + 2 = — (2t - 3) 2 ( — -1) + - > - 

y 27 27 4 4 4 

3 1 

Dang thuc xay ra khi t = — hay x = y = z = — . DPCM 


Cho x, y e R va x, y > 1. Tim gia tri nho nhat cua P = 


(x 3 +y’)-(x’+y J ) 

(x-l)(y-l) 


Dat t = x + y; t>2 . ta co xy < — . 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


P = 


t 3 -t 2 -xy(3t-2) „ „ „ t 2 

---.Do 3t-2>0 va -xy>-nentaco 

xy-t + 1 4 


t 3 t 2 t 2 (3t-2) 


p>- 


4 t z 4 

4 - =t-2 + + 4 > 8 


- 1 + 1 

4 


t-2 t-2 


[x + y = 4 [x = 2 

minP = minf(t) = f(4) = 8 dat duoc khi J o \ 

( 2 ;+co) [xy = 4 [y = 2 


Bai 4.49: Cho cac so thuc x, y thoa x ^ -2y. Tim gia tri nho nhat cua bieu thuc : P = 


(2x + 13y - xy) - 6xy + 9 


(x + 2y) 2 


A.5 B.2 

^Bai lam: 

Bai 4.49: Ap dung BDT cosi ta co 


C.3 


D.6 


p^ 6(2x +13y -xy)-6xy 2x +13y -2xy 


(x + 2y) 


Ro rang y ^ 0 ta co Q = 


(x + 2y) 

2t 2 -2t + 13 _x 
” / r 


(t + 2f 


(t-3) 2 

Xet Q-l = --^->0=>Q>1=>P>6 

(t + 2) 2 


Suy ra min P = 6 <^> 


x = ±3. 


Y = ± ' l 28 


Bai 4.50 Cho a,b,c la ba so thuc khong am co tong bang 3. Tim gia tri lbn nhat cua : P = a + ab + 2abc 

9 


A.5 

^Bai lam: 


B. 


C.3 


D.6 


- • ( x -y) 2 

Su dung bat dang thuc AM-GM dang xy < --— ta co 


b + 2abc = 2a.b 


c + — 

V 


< 2a. 


b + c + 


1 


V ^ J 


■ = 2a. 


3 — a + - 

v 


a(7-2a) 2 

8 


4 4 

Do do, chung minh se hoan tat neu ta chi ra duoc 

a + -——— <^> (4-a)(2a-3) 2 >0(Luondung vdi 0<a<3). 

8 2 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


Dau dang thuc xay ra khi va chi khi (a, b, c) ■ 


r 3 1 1 A 

v2' '2j 


DANG 4: SUDUNG BAT DANG THlfCPHU. 

1. Phuong phap giai. 

Bieu quan trong dang toan nay la can phat hien ra dirge bat dang there phu. Bat dang thuc phu co the la nhung BBT ca 
ban da co hoac la chung ta ter dac diem cua BBT can chung minh chung ta der doan va dera ra BBT phu ter do van dung vao 
bai toan. 

2. Cac vi du minh hoa. 

Vi du 1: Cho a,b,c la so duong. Chung minh rang: 

N a b c a + b + c 
a ) 7T + —+ — 


b) 


b 3 c 3 a 3 abc 


1 1 11 

- + —;---+- < 


a 3 +b 3 +abc b 3 +c 3 +abc c 3 +a 3 +abc abc 
Loi giai 

Truoc tien ta chung minh a 3 + b 3 > a 2 b + b 2 a . 

BBT tuong duong voia 3 +b 3 -a 2 b-b 2 a > 0 « a 2 (a-b) + b 2 (b-a) > 0 
«(a-b) 2 (a + b) > 0 (dungvoimoi a>0,b>0 ) 

=^> a 3 + b 3 > a 2 b + b 2 a. Bang thuc xay ra khi a = b . 

a) Ta co a 3 + b 3 > a 2 b + b 2 a + + — 

b 3 a 2 b 2 ab 

TT , .blllclll 

Hoan toan tuong tutaco - h-, — H—— > — H- 

c 3 b 2 c 2 be a 3 c 2 a 2 ac 

k r. k , A abclll 

Cong ve voi ve rut gon ta duoc — + — + - 

b 3 c 3 a 3 abc 

TT a b c ^ a + b + c ^ , , , , t . -> 

Hay — + — + — >-, dang thuc xay ra khi a = b = c . 

b 3 c 3 a 3 abc 

b) Theo bai toan tren ta co : a 3 + b 3 > a 2 b + b 2 a = ab(a + b) 


> a 3 + b 3 + abc > ab(a + b + c) = 


Tuong ter: 


1 1 

- < - 


a 3 +b 3 +abc ab(a + b + c) abc(a + b + c) 


1 .<. b 


b 3 +c 3 +abc abc(a + b + c) c 3 +a 3 +abc abc(a + b + c) 
Cong ba BBT tren lai voi nhau ta co dpem. 

Bang thuc xay ra khi a = b = c . 

Vi du 2: Cho a,b la cac so there. Chung minh rang: 

a) 3(a + b +1) +1 ^ 3ab . 

b) 64a 3 b 3 (a 2 +b 2 ) 2 <(a + b) 6 
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Loi gidi 


a) Ap dung bat dang thuc ab < 


^a + b^ 


nen ta chung minh 3(a + b +1) 2 +1 > — (a + b) 2 (*) 


That vay : (*) <=> 12(a + b) 2 + 24(a + b) +16 > 3(a + b) 2 

<=> 9(a + b) 2 + 24(a + b) +16 > 0 »(3a + 3b + 4) 2 > 0 (dung) DPCM 

2 

Dang thuc xay ra khi va chi khi a = b = - — . 

b) De thay bat dang thuc dung khi ab < 0. 

a + b 


Xet ab > 0 . Ap dung BDT ab < 


2 , 


ta co 


64a 3 b 3 (a 2 +b 2 ) 2 = 16ab[2ab(a 2 +b 2 )] 2 < 16 


a + b 


2ab + (a 2 +b 2 ) 


= (a + b) 6 


Suy ra 64a 3 b 3 (a 2 +b 2 ) 2 <(a + b) 6 
Dang thuc xay ra khi va chi khi a = b . 

Vi du 3: Cho a la so duong va b la so thuc thoa man a 2 +b 2 = 5 . 


Tim gia tri nho nhat cua P = 


Loi gidi 


2a + a +1 


-2b. 


Ap dung bat dang thuc (^a 2 + b 2 ^c 2 + d 2 ) > (ac + bd ) 2 (*), dau dang thuc xay ra khi va chi khi ad = be . 

Taco (a 2 +b 2 )(l + 4) = 25>(a + 2b ) 2 <»a + 2b<5 
Suy ra -2b > a - 5 

2 a +a + l 2 a +a + l 1 1 

Dodo P =---2b>---+ a-5 = 3a + - + — -5 (1) 

a 2 a 2 a a 2 

1 1 

Ap dung BDT cosi taco a + —>2, a + a + —->3 

a a 

Dodo 3 a + - + T >5 (2) 
a a 

Tu (1) va (2) suy sa P > 0 . Dang thuc xay ra khi a = 1, b = 2. 

Vay minP =0 oa =1, b =2 . 

Nhan xet: Bat dang thuc (*) la bat dang thuc Bunhiacopxki cho bon so. Ta co the tong quat bat dang thuc Cho 2n so 
a 1 ,a 2 / .. / a n ,b 1 / b 2 / ... / b n . Khi do ta co bat dang thuc 

(ajbj + a 2 b 2 +... + a n b n ) 2 < (a 2 + a 2 +... + a 2 )(b 2 + b 2 +... + b 2 ). 

Vi du 4: Cho a, b, c duong thoa man a + b + c = 3 . Chung minh rang 
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, &3 b 3 c 3 

be ca ab 

b) L + J_ + J_>a 2 +b 2 +c 2 
a 2 b 2 c 2 

I.d'i giai 

a) Ap dung BDT a 2 + b 2 + c 2 > ab + be + ca nay hai lan ta co : 

a 4 + b 4 + c 4 = (a 2 ) 2 + (b 2 f + (c 2 f > a 2 b 2 + b 2 c 2 + c 2 a 2 = (ab ) 2 + (be ) 2 + (ca ) 2 > 

> ab.be + bc.ca+ca.ab = abc(a+b + c) = 3abc (via+b + c = 3 ) 

^4 , i 4 - 4 3 i 3 3 

Suyra --— >3 hay — + — + —>3 DPCM. 

abc be ca ab 

Dang thuc xay ra « a = b = c 

- 111111 3 

F ' 5 a 2 b 2 c 2 ab be ca abc 

Do do ta can chung minh -> a 2 +b 2 +c 2 <=> abc(a 2 +b 2 + c 2 ) < 3 (*) 

abc v ' 

Lai ap dung (a + b + c ) 2 > 3(ab + be + ca) (vi du 1) ta co 

, x2 , ^ (ab + bc + ca ) 2 

(ab + bc + ca) > 3abc(a + b + c)=^>abc < --— (**) 


Ap dung bat dang thuc abc < 


a + b + c 

v 3 , 

2 


A 3 


va(**)ta co 


, x (ab + bc + ca ) 2 (a 2 +b 2 +c 2 ) i 

abc(a 2 +b 2 +c 2 ) < -^ 

\ J 9 9 


(a + b + c)' 


A 3 


= 3 


Vay BDT (*) dung nen BDT ban dau dung. DPCM.. 

Dang thuc xay ra <=> a = b = c . 

Vi du 5: Cho a,b,c la so duong. Chung minh rang 

, 1 1 11111 , 

a) -+-+-+ — (—i-1—) 

2a + b + c 2a + 2b + c a + b + 2c 4 a b c 


1 1 11 1 1 

b) -—+ :-— +-— >-- r -+-77-+ 


a + 3b b + 3c c + 3a 2a + b + c a + 2b + c a + b + 2c 
l(ri giai 

Ap dung BDT Cosi cho hai so thuc khong am ta co: 
a + b > 2 a/^ 


- + ->2 — 
a b Vab 


.(a + b)(- + h>2s/ab.2 U-=4 
a b V ab 


114 

Suy ra — + — >- (*). Dang thuc xay ra <=> a = b. 

a b a + b 
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a) Ap dung BDT (*) ta co: 

1 1 1 1 1 1 2 1 T 

-—-< — (- 1 -) < ( 1 - 1 —) 

2 a + b + c (a + b) + (a + c) 4a + b a + c 16 a b c 

1 1 A 2 T 1 


Tuang tu ta co 


1,1 2 1 


1.1 1 2 . 


a + 2 b + c 16 a b c a + b + 2 c 16 a b c 
Cong ba BDT tren ta co duoc dpcm. Dang thuc xay ra « a = b = c . 
b) Ap dung BDT (*) ta co: 


1 


1 


a + 3b a + b + 2c 2a + 4b + 2c a + 2b + c 
Tuong tu 


11 2 

- +->- 


11 2 

- +->- 


b + 3c 2a + b + c a + b + 2c c + 3a a + 2b + c 2a + b + c 

Cong ba BDT tren ta co dpcm. Dang thuc xay ra <^> a = b = c . 

Vi du 6: Cho a, b, c duong thoa man a + b + c = 1. Chung minh rang 

a b c 3 
a) -+ -—- +-<-. 


b) 


1+a 1+b 1+c 4 

1 


111 
+ — + — + —>30 


a 2 + b 2 + c 2 ab be ca 
Ld'i gidi 

Ap dung BDT Cosi cho ba so thuc duong ta co : 
a + b + c > 3^/abc 


1 1 1 0 1 

-+-+->3- 
a b c ? 


> => (a + b + c)(— H- 1 - -) ^ 3%/abc.3 —== = 9 

a b c 


111 

Suy ra —l-h - > 


a b c a + b + c 


(*). Dang thuc xay ra <^> a = b = c . 


xrr , , a + 1-1 b + 1-1 c + 1-1 3 

a) Taco BDT <=>-+-+-<- 

a+1 b+1 c+1 4 

q x 1 1 1 v 3 1 1 19 

3 — (-1-1-) + — -1-1-> — . 

a+1 b+1 c+1 4 a+1 b+1 c+1 4 


111 

Ap dung BDT (*) ta co -- + T -- H-> ■ 


9 


9 


a+1 b+1 c+1 a+b+c+3 4 


= — dpcm. 


Dang thuc xay ra <^>a = b = c = — . 

Ill 

b) Ap dung BDT (*) ta co : — + : — + — > 


1 


111 
- + — + — + —> 


ab be ca ab + bc + ca 
1 9 


a 2 + b 2 + c 2 ab be ca a 2 + b 2 + c 2 ab + be + ca 
1117 


+ b 2 + c 2 ab + bc + ca ab + be + ca ab + be + ca 
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1 17 

Matkhac : ab + bc + ca < -(a + b + c ) 2 = — =>->21 

3 3 ab + bc + ca 


a+b+c ab + bc + ca ab + bc + ca a +b +c + 2 (ab + bc + ca) 


= 9 


Suy ra : 


1 111 

+ — + — + — >9 + 21 = 30 dpcm. 


a 2 + b 2 + c 2 ab be ca 


Dang there xay ra <^>a = b = c = — . 

1 2 3 6 

Vi du 7: Cho a,b,c la cac so thuoc 0;ll thoa man —-- 1 --- 1 ---= — 

' L J 4a 4 +5 4b 4 +5 4c 4 +5 7 

Tim gia tri Ion nhat cua P = ab 2 c 3 
Led gidi 

Ta chung minh bat dang thuc sau 


112 

Voi x,y thuoc [0,11, ta luon co —-- 1 ---< ———- 

y ' 4x 4 +5 4y 4 +5 4x 2 y 2 +5 

That vay, BDT (*) 

«• (2x 4 + 2y 4 + 5) (4x 2 y 2 + 5) < (4x 4 + 5) (4y 4 + 5) 

«• 8 x 4 y 4 - 10x 2 y 2 + (x 4 + y 4 ) (5 - 4x 2 y 2 ) > 0 

o (5-4x 2 y 2 )(x 2 -y 2 ) 2 > 0 (dungvai x, ye [0,1]) 

Dau bang xay ra khi va chi khi x = y. 

112 1 
Ap dung BDT (*) ta co: — T - 1 --< 


(*) 


4a 4 +5 4c 4 +5 4a 2 c 2 +5 4b 4 +5 4c 4 +5 4b 2 c 2 +5 

( 1 ) 


0 1 1 2 2 2 4 

Suy ra — : - 1 : -t : < —— 1 — <-- 


4a + 5 4b +5 4c + 5 4a c + 5 4b c + 5 4abc + 5 


Va 


1 1 2 
- + -< 


2 ' ^4 

4.^ + 5 

V 2 


1 1 2 

+ -<-— 


4 —+ 5 

\f2 


o 1 1 2 2 2 4 

Suy ra —--h —--h — <---h---< —--(2) 

4b +5 4c + 5 7 b c be 

4.-= + 5 4.-= + 5 4.-= + 5 

S 4i S 


4 4 

Ta lai co --- 1 -< ■ 


8 


4abc2 + 5 4 be +5 Iab 2 c 3 

s s 


(3) 


Tir(l), (2) va(3) taco —-— + —-— + —-— + -< 


8 


4a 4 +5 4b 4 +5 4c 4 +5 7 | a b 2 C 3 

Nvr +5 
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Ket hgp gia thiet suy ra 


8 


Iab 2 c 3 ^ 

WT 


8 , , , 

> - => ab 2 c 3 < — 
4 


IT 

Dau bang xay ra khi va chi khi a = b = c = f|— 

Vay maxP = — khi va chi khi a = b = c = 

16 

3. Bai tap luyen tap. 

Bai 4.50: Cho a, b, x,y & R. Chung minh bat dang thuc sau: 

%/a 2 +x 2 + ^b 2 + y 2 >^/(a + b) 2 +(x + y ) 2 ( 1 ) 

Bai lam: Binhphuang 2 ve ta dupe: (1) o \j(a 2 +b 2 )(x 2 +y 2 ) > ab + xy (*) 

• Neu ab + xy < 0 thi (*) hien nhien dung. 

• Neu ab + xy > 0 thi binh phuang 2 ve ta dugc: (*) <^> (bx-ay ) 2 > 0 (dung). 
Ap dung chung minh cac bat dang thuc sau: 

a) Cho a, b > 0 thoa a + b = 1. Gia tri nho nhat cua P = ^1 + a 2 + ^l + b 2 . 
A.sfE B.l C.3 


b) Tim gia tri nho nhat cua bieu thuc P = Ja + — + Ab + — . 


. 2,1 U2 1 


A. 


17 


B. n/17 


C.l 


c) Cho x, y, z > 0 thoa man x + y + z = 1. Tim gia tri nho nhat cua 


2 1 

2 1 , 

n 

r + ~ + \ 

fy +—+J 

lz 

1 X 2 ^ 

y 2 V 



A.y/82 B.JU C.l 

d) Cho x, y, z > 0 thoa man x + y + z = y3 . Tim gia tri nho nhat cua bieu there: 

P= ^223 + x 2 + ^223 + y 2 +n/223 + z 2 . 

A. a/2010 B.2010 C.232 

^Bai lam: 

Bai 4.50: Binh phuong 2 ve ta dugc: (1) <^> ^(a 2 +b 2 )(x 2 +y 2 ) > ab + xy (*) 

• Neu ab + xy < 0 thi (*) hien nhien dung. 

• Neu ab + xy > 0 thi binh phuang 2 ve ta dugc: (*) <^> (bx-ay ) 2 > 0 (dung), 
a) Su dung (1). Ta co: a/i + a + \/l + b > ^(1 + 1) + (a + b) = ^/5 . 


D.4 


D.54 


D.4 


D.12 
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b)Sudung(l).P> J(a + b) 2 +Q + |j > J(a + b) 2 +(^-T-j =y/V7 


11 4 

Chu y: — + — >- (vai a, b > 0). 

a b a + b 

c) Ap dung (1) lien tiep hai lan ta dugc: 


,x ' + 7 + f + 7 + f J+ 7 a f +y+z,,+ 


1 1 1 

- + — + ~ 
V X y z y 


(x + y + z) 2 + 


x 2 


x + y+ z 


= • 782 . 


Ill 9 

Chu y: —i-h — >-(vai x, y, z > 0). 

x y z x + y + z 

d) Tuang tu cau c). Ta co: P > ^(3>/223) 2 +(x + y + z) 2 = ^/20io 

11 4 

Bai 4.51: Cho a,b duang. Chung minh - + —>-— (1). 


a b a + b 


Ap dung chung minh cac BDT sau: 


\ \ \ 1 1 

a) - + - + ->2 -+-+-I; vai a, b, c > 0. 

a b c Va+b b+c c+a 


ix 1 1 1 

b) -+-+->2 


1 1 1 
+-+ - 


a + b b + c c + a V2a + b + c a + 2b + c a + b + 2c 


; vai a, b, c > 0. 


Ill 1 1 1 

c) Cho a, b, c > 0 thoa — + — + - = 4. Chung minh:- 1 - 1 -< 1 

a b c 2 a + b + c a + 2 b + c a + b + 2 c 

1X ab be ca a + b + c ,. 

d) - 1 - 1 -<-; vai a, b, c > 0 . 

a+b b+c c+a 2 

2 xv 8 vz 4 x 7 , 

e) Cho x, y, z duang thoa man x + 2y + 4z = 12 . Chung minh: - — H--- 1 -< 6 . 

x + 2y 2y + 4z 4z + x 

f) Cho a, b, c la do dai ba canh cua mot tarn giac, p la nua chu vi. Chung minh 

> 1 1 1 Jl 1 1 

rang:- 1 - 1 - >2 —I-h - 

p-a p-b p-c va b c 

Bai lam 

11 411 411 4 

Bai 4.51: a) Ap dung (1) ba lan ta duac: —+ — >-; —+ - >-; - + — >- 

a b a + b b c b + c c a c + a 

Cong cac BDT ve theo ve ta dugc dpem. 

b) Tuang tu cau a). 

1 1 1 ( 1 1 1 

c) Ap dung a) va b) ta dugc: —I-h - > 4 -- 1 --h - 


a b c V2a + b + c a + 2b + c a + b + 2c 
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^ 1 If 1 1 | ab 1, . 

d) Theo (1): -<—— + — <=> -< —(a + b). 

a + b 4 va bj a + b 4 V 

Cung voi cac BDT tuong tu, cong ve theo ve ta dirge dpem. 

e) Ap dung cau d) vai a = x, b = 2y, c = 4z thi a + b + c = 12 =^> dpem. 

f) Nhan xet: (p-a) + (p-b) = 2p-(a + b) = c . 

11 4 4 

Ap dung (1) ta dugc:-1->-= — . 


p-a p-b (p-a) + (p-b) c 
Cung vai 2 BDT tuang tu, cong ve theo ve, ta dugc dpem. 

Ill 9 

Bai 4.52: Cho a,b,c la so duong. Chung minh - + — + ->- 


a b c a+b+c 


( 1 ). 


Ap dung chung minh cac BDT sau: 


1 1 1 i 3 

a) (a 2 +b 2 +c 2 )|- 1 - 1 ->—(a + b + c) vbi a,b,c duong 

v a + b b + c c + a / 2 


a b c 3 

b)- 1 - 1 -<— . Voi a,b,c duong thoa a + b + c = 1. 

a+1 b+1 c+1 4 


c) 

d) 


111 

+ ^-h—-->9. Voi a,b,c duong thoa man a + b + c <1 


a 2 + 2 bc b 2 + 2 ac c 2 + 2 ab 
1 2009 


a 2 + b 2 + c 2 ab + be + ca 

Bai lam 


>670. Voi a,b,c duong thoa man a + b + c = 3 


Mil) 

Bai 4.52: Ta co: (1) <=> (a + b + c) —I-h- > 9 . De dang suy tu BDT Co-si. 

Va b c) 

111 9 

a) Ap dung (1) ta dugc: -— + r- 1 -> 


VT> 


a + b b + c c + a 2 (a + b + c) 

9(a 2 +b 2 +c 2 ) 3 3(a 2 +b 2 +c 2 ) 3, . , 

2 (a + b + c) 2 a + b + c 2 V 


Chuy: (a + b + c ) 2 < 3(a 2 +b 2 +c 2 ). 

b) De ap dung (1), ta bien doi P nhu sau: 

_ x+1-1 y+1-1 z+1-1 

P= -+ ^-+- = 3- 


x +1 


y+i 


z + l 


1 1 1 

- +-+ - 


x +1 y + 1 z + l 


iii qq 93 

Ta co:- 1 - 1 ->-= — . Suy ra: P < 3 — = — 

x+1 y+1 z+l x+y+z+3 4 44 


c) Ta co: P > 


9 


d) Ta co 


a + 2 bc + b + 2 ca + c + 2 ab (a + b + c) 
1 1 1 


>9. 


a 2 +b 2 +c 2 ab + bc + ca ab + bc + ca a 2 +b 2 +c 2 + 2 (ab + bc + ca) (a + b + c) : 


>1 
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va 


Q / u u u V ^ 2007 ^ 3.2007 ^ „ n 

3(ab + bc + caJ < (a + b + c) nen —— : ->--— >669. 


ab + bc + ca ( a + b + c) 

Dang thuc xay ra khi va chi khi a = b = c = 1 

> Pi r) i)C CPi 

Bai 4.53: Cho a,b, c > 0 va abc = 1. Chung minh rang : ———-- + —--——h —---< 1. 


a +b +ab b +c +bc c +a +ac 


Bai lam 


Bai 4.53: Ta co : a 5 + b" > a V + b V = a V (a + b) => a 5 + b 5 + ab > ab 


a + b + c 


ab ab 


+ b 5 + ab ab a + b + c a + b + c 


be a ca b 

Tuang tu : —---<-; —---<- 

b +c +bc a + b + c c +a +ac a + b + c 

Cong ba BDT nay lai vdi nhau ta co dpem. 


Bai 4.54: Cho ba so thuc khong am a, b, c va khong co hai so dong thdi bang khong. Tim gia tri nho nhat cua bieu thuc 

P = — + — + — +4 J2, 

b + c c + a a + b Va 2 +b 2 +c 2 


A. minP = 6 


B. minP = 7 


C. minP = 8 


D. minP = 12 


a b c a+b+c 

Bai 4.54: * Trubc tien, ta se chung minh ket qua sau:-1-1->- (1) 

b + c c + a a + b ab + bc + ca 

r 7 a q q abc 

Nhanhai ve cua (1) vdi ab + bc + ca, vade y rang -.(ab+bc+ca) =-|~a(b +c) +bcl = a 2 H- 

b+c b+c L J b+c 


2 abc 2 abc 2 abc 


De thay khi do, (1) trd thanh a H-h b H-h c H-> a + b + c 

b + c c + a a + b 


Hay abc 


1 1 1 

- +-+ - 


b+c c+a a+b 


> 0 (hien nhien dung). Dieu phai chung minh. 


a 2 + b 2 + c 2 

* Quay trd lai bai toan, su dung ket qua tren, ta suy ra P > —— -h 4y2., 


ab + be + ca 


ab + bc + ca , 2 

~i — 7~2 - 7 ” t + 

a +b +c 


4>/2 


vdi t = 


a 2 +b 2 +c 2 


(ab + bc + ca 
Vdi each dat tren, de dang suy ra t > 1. 


4n/2 


Vay ta se tim gia tri nho nhat cua f(t) = t + —— vdi t > 1. 


Ap dung BDT cosi ta co f (t) = t 2 + ^ ^ > 3^jt 2 . ^^ = 6 

Dang thuc xay ra khi t = a/ 2 hay a = b>0,c = 0 hoac cac hoan vi tuong ung. 
Vay minP = 6 khi va chi khi a = b>0,c = 0 hoac cac hoan vi tuong ung. 


GIAO VIEN MUA FILE WORD LIEN HE 0946798489 






















































NGUYEN BAO VLrGNG 


BIEN SOAN VA SUtJ TAM 


✓N? 


c. BAI TAP TRAC NGHIEM TONG HOP 


TONG HaP LAN 1 


Bai 5. 


Bai 6. 


Bai 7. 


Bai 8. 


Bai 9. 


Bai 10. 


Bai 11. 


Bail. 

Neu 

a > b va < 

c > d. thi bat dang thuc nao 

sau day luon 

dung? 


A. ac > bd. 

B. a-c >b- 

-d. 

C. a-d >b-c 

Bai 2. 

Neu 

m>0, n 

< 0 thi bat dang thuc nao sau day luon dung? 


A. m > -n . 

B.n-m < 0 

| 

C. -m > -n . 

Bai 3. 

Neu 

a,b va c 

la cac so bat ki va a > b thi bat dang nao sau day dung? 


A. ac > be . 

B. a 2 < b 2 


C. a + c>b + c 

Bai 4. 

Neu 

a > b va < 

c > d thi bat dang thuc nao 

sau day luon dung? 


a b 
A. - > -. 
c d 


B. a-c>b-d . 


C. ac > bd. 


Bat dang thuc nao sau day dung voi moi so thuc a? 

A. 6a>3a. B. 3a>6a . C. 6-3a>3-6a. 

Neu a,b,c la cac so bat ki va a < b thi bat dang thuc nao sau day luon dung? 

B. a 2 < b 2 . C. ac > be . 

Neu a > b > 0 , c > d > 0 thi bat dang thuc nao sau day khong dung? 

C. a 2 > b 2 


A. 3a + 2c < 3b + 2c 


A. ac > be . 


a-c > b-d 


Neu a > b > 0, c > d > 0. thi bat dang thuc nao sau day khong dung? 
A. a + c>b + d. 


B. ac>bd. 


~ a b 

C.->- 

c d 


D. -ac > -bd. 


D. m-n<0. 


D. c-a >c-b. 


o. 


a + c >b + d 


D. 6 + a>3 + c 


D. ac < be . 


D. ac > bd. 


b c 


Sap xep ba so Vb + *s/l3 , \f\9 va \/3 + VTb theo thu tu tir be den Ion thi thu tu dung la 
A. a/19,^ + 716 ,^6+^fE. B. v/3 i v/Tb . n/19 . x/6 • s /l3 . 

C. n/19 . v/6 - x/TA . n/ 3 -t- ^^6 . I). x/b - /l3 . >/3 + v/Tb . n/19 . 

Neu a + 2c > b + 2c thi bat dang thuc nao sau day dung? 

B.a 2 >b 2 


A.-3a >-3b. 


C. 2a>2b 


D. — < — . 
a b 


Neu 2a > 2b va -3b < -3c thi bat dang thuc nao sau day dung? 

C. -3a > -3c . 


A. a < c . 


a > c 


D. a 2 > c 2 


Bai 12. Mot tam giac co do dai cac canh la l,2,x trong do x la so nguyen. Khi do, x bang 

A. 1 . B.2 . C. 3 . D. 4 . 

KHONG DAP AN 

Bai 13. Vdi so thuc a bat ki, bieu thuc nao sau day co the nhan gia tri am? 
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NGUYEN BAO MJONG 


Bai 14. 

Bai 15. 

Bai 16. 

Bai 17. 

Bai 18. 

Bai 19. 

Bai 20. 

Bai 21. 

Bai 22. 

Bai 23. 

Bai 24. 


BIEN SOAN VA SUtJ TAM 


A. a + 2a +1 . 


B. a +a + l. 


C. a - 2a +1. 


D. a 2 +2a-l 


Vbi so thuc a bat ki, bieu thuc nao sau day luon luon duong. 

B. a 2 + a +1 


A. a + 2a +1. 


C. a - 2a +1. 


D. a + 2a -1. 


Trong cac so 3 + yfl , a/15 , 2 + a/3 , 4 

A. so nho nhat la a/ 15 , so Ion nhat la 2 + a/3 B. so nho nhat la 2 + a/ 3 , so Ion nhat la 4 . 

C. so nho nhat la y/l5 , so Ion nhat la 3 + a/2 . D. so nho nhat la 2 + a/ 3 , so Ion nhat la 3 + a/2 


A. a 4 > b 4 


Cho hai so thuc a,b sao cho a > b . Bat dang thuc nao sau day khong dung? 

B. -2a +1 <-2b +1. C. b-a<0. 

Neu 0 < a < 1 thi bat dang thuc nao sau day dung ? 

B. a > — . C. a > A/a . 

a 


A. — > A/a 


D. a-2 > b-2 . 


D. a 3 > a 2 


Cho a, b, c, d la cac so thuc trong do a, c ^ 0 . Nghiem cua phuong trinh ax + b = 0 nho hon nghiem cua 
phuong trinh cx + d = 0 khi va chi khi 


A b c 

A. —< — 
a d 


B. — > — . 
a d 


c.->- 

d c 


D . 


b d 

— > — 
a c 


Neu a + b < a va b - a > b thi bat dang thuc nao sau day dung? 

B. b<a. 


A. ab > 0 


C. a<b<0. 


D. a > 0 va b < 0 . 


Cho a,b,c la do dai ba canh cua mot tam giac. Menh de nao sau day khong dung ‘ 


A. a <ab + ac B. ab + bc>b 

Cho f(x) = x-x 2 . Ket luan nao sau day la dung? 


C. b +c < a + 2bc 


1 


. b +c >a +2bc 


A. f (x) co gia tri nho nhat bang — . 


C. f (x) co gia tri nho nhat bang - —. 


B. f(x) co gia tri lbn nhat bang — . 


I 


f (x) co gia tri Ion nhat bang — 


1 

Cho ham so f (x) = . Menh de nao sau day la dung ? 

a/x 2 +1 

A. f (x) co gia tri nho nhat la 0 , gia tri Ion nhat bang 1. 

B. f (x) khong co gia tri nho nhat, gia tri lbn nhat bang 1. 

C. f (x) co gia tri nho nhat la 1, gia tri lbn nhat bang 2 . 

D. f (x) khong co gia tri nho nhat va gia tri lbn nhat. 


|x + y = l 

Vbi gia tri nao cua a thi he phuong trinh co nghiem (x;y) vbi x.y lbn nhat 

[x-y = 2a-l 


A. a = 


1 


B.a = - 
2 


^ _ 1 
C. a — — 
2 


D. a = 1. 


Cho biet hai so a va b co tong bang 3 . Khi do, tich hai so a va b 
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NGUYEN BAO MJONG 


Bai 25. 


Bai 26. 


Bai 27. 


Bai 28. 


Bai 29. 


Bai 30. 


Bai 31. 


Bai 32. 


Bai 33. 


Bai 34. 


BIEN SOAN VA SUtJ TAM 


A. co gia tri nho nhat la — . 

4 


C. co gia tri Ion nhat la — . 

Cho a - b = 2 . Khi do, tich hai so a va b 
A. co gia tri nho nhat la -1 . 

C. co gia tri nho nhat khi a = b . 

Cho x 2 + y 2 = 1 , goi S = x + y . Khi do ta co 

A. S < -n/2 


B. co gia tri Ion nhat la — . 

4 


I 


khong co gia tri Ion nhat 


B. co gia tri ldn nhat la -1 . 


D. khong co gia tri nho nhat 


C. —Jl < S < sfl 


B.S > *Jl _ 
D. -1 < S < 1 


Cho x, y la hai so thuc thay doi sao cho x + y = 2 . Goi m = x 2 + y 2 . Khi do ta co: 

A. gia tri nho nhat cua m la 2. B. gia tri nho nhat cua m la 4. 

C. gia tri ldn nhat cua m la 2. D. gia tri ldn nhat cua m la 4. 


Vdi moi x > 2 , trong cac bieu thuc: 


x + 1 x 


x x + 1 x-1 


A. 


B. — 

x + 1 


C. 


2 2 
2 


x-1 


gia tri bieu thuc nao la nho nhat? 


D. 


Gia tri nho nhat cua bieu thuc x + 3x vdi xgM la: 


A.-i. 

2 




Gia tri nho nhat cua bieu thuc x + 3 x vdi x e M la: 


A. 

4 


B. - —. 
2 


27 

C.-. 

4 


C.O . 


Gia tri nho nhat cuabieu thuc X 2 — 6 |x| vdi x e R la: 

B.-6 . 


A. -9 


C. 0. 


D.- — 

8 


D. — . 

2 


D. 3 


Cho bieu thuc P = -a + Va vdi a > 0 . Menh de nao sau day la menh de dung? 


A. Gia tri ldn nhat cua P la 


C. Gia tri ldn nhat cua P la — . 

2 


B. Gia tri nho nhat cua P la 


D. P dat gia tri nho nhat tai a = — . 
. 5 . 4 


Gia tri ldn nhat cua ham so f (x) = 


x -5x + 9 


bang 


A. —. 
4 


B. 


11 


c.!i. 

8 


I 


_ 8 _ 

IT 


Cho bieu thuc f (x) = Vl-x 2 . Ket luan nao sau day dung? 

A. Ham so f (x) chi co gia tri ldn nhat, khong co gia tri nho nhat. 

B. Ham so f (x) chi co gia tri nho nhat, khong co gia tri ldn nhat. 
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NGUYEN BAO MJONG 


Bai 35. 

Bai 36. 

Bai 37. 

Bai 38. 

Bai 39. 

Bai 40. 

Bai 41. 

Bai 42. 

Bai 43. 


BIEN SOAN VA SUtJ TAM 


C. Ham so f (x) c6 gia tri nho nhat va gia tri Ion nhat, 


D. Ham so f (x) khong c6 gia tri nho nhat va khong c6 gia tri Ion nhat. 

2a 


Cho a la so thuc bat ki, P = 


a +1 


. Bat dang thuc nao sau day dung voi moi a? 


B. P>1. 


C. P<-1. 


A. P>-1. 

Cho Q = a 2 + b 2 + c 2 - ab - be - ca voi a, b, c la ba so thirc. Khang dinh nao sau day la dung? 

A. Q > 0 chi dung khi a, b, c la nhung so duong. 

B. Q > 0 chi dung khi a, b, c la nhung so khong am. 

C. Q>0. voi a,b,clanhung sobatki. 


D. P < 1 


D. Q > 0 voi a,b, c la nhung so bat ki 


So nguyen a Ion nhat sao cho a 200 < 3 300 la: 

A. 3. B. 4. 


C. 5. 


D. 6. 


Dien dau (>, <, >, <) thich hop vao 6 trong de duoc mot bat dang thuc dung 

A. Neu a,b duong thi n a + b 

a + b 4 

B. Voi a,b bat ky 2(a 2 -ab + b 2 )[]a 2 +b 2 . 

C. Neu a, b, c duong thi —^—h ^ + - C 


b+c c+a a+b 


□i. 


Cho a,b la cac so thirc. Xet tinh dung-sai cua cac menh de sau: 


a + b 


a +b 


B. a 2 +b 2 +1 >a + b + ab. 

C. a 2 + b 2 + 9 > 3(a + b) + ab. 

Cho hai so thuc a,b tuy y. Menh de nao sau day la dung? 
A. |a + b| = |a| + |b| 


B. 

a + b < c 

i + 

b 


C. |a + b| < |a| + |b| 


D. |a + b| > |a| + |b| 


Cho hai so thuc a,b tuy y. Menh de nao sau day la dung? 


A. |-ab| < |a|.|b|. 


B. 


> vai b ^ 0 . 

-b 


C. Neu 


b thi a 2 < b 2 


D. |a — b| > |a|-|b|. 


Cho hai so thuc a,b tuy y. Menh de nao sau day la dung? 
B. |a — b| = |a| + |b|. 


A. 

a-b 

< c 

i+ N- 

G. 

a-b 

=l a l-l b l. 


Bat dang thuc nao sau day dung voi moi so thirc x ? 
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NGUYEN BAO MJONG 


Bai 44. 


Bai 45. 


Bai 46. 


Bai 47. 


Bai 48. 


Bai 49. 


Bai 50. 


Bai 51. 


Bai 52. 


Bai 53. 


BIEN SOAN VA SUtJ TAM 


A. |x| > x. B. |x| > -x. C. |x| 2 > x 2 . D. 

Neu a,b la nhung so thuc va la I < Ibl thi bat dang thuc nao sau day luon dung? 


>x 


A. a 2 < b 2 


1 1 

B. -—r < 7—r vdi ab ^ 0 . 

H M 


C. -b < a < b . D. a < b . 

Cho a>0 . Neu x<a thi bat dang thuc nao sau day luon dung? 
A. |x| < a . B. -x < Ixl 


B. 


C. x < a . 


Neu x < a thi bat dang thuc nao sau day luon dung? 

11 I, 

A. x < -a. B. — < - . C. - x < -a . 


x a 


Cho a > l,b > 1 . Bat dang thuc nao sau day khong dung ? 

A. a>2.^T. B. ab>2a^/b^T. 

D. 2\fb -1 < b. 


C. ab < 2bVa-l 


D. 

x a 


D. x<a. 


Gia tri nho nhat cua ham so f(x) = x + — vdi x>0 la 

x 


A. 4. 


B. 




c. s!i. 


Gia tri nho nhat cua ham so f(x) = 2x + — vdi x>0 la 


A. AS ■ 


B. >/ 6 . 


c. iS- 


' ' x 2 

Gia tri nho nhat cua ham so f(x) = —l-vdi x>l la 

2 x-1 


A. 2. 


B. — . 

2 


C. 2^2. 


, , \lx-2 > 

Cho x > 2 . Gia tri ldn nhat cua ham so f (x) =-bang 


’ 2^2 


B. 


S' 


c. 


s 


I 


2S 


D. 2^6 


D. 3. 


D. 


S' 


Gia tri nho nhat cua ham so f(x) = 2x + — vdi x>0 la 

x 


A. 2. 


B. 


S' 


c. S ■ 


Gia tri nho nhat cua ham so f (x) = 2x + —- vdi x > 0 la 


o. 


2 S 
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NGUYEN BAO VLrGNG 


BIEN SOAN VA StfU TAM 


A. 1. B. 2. C. 3. D. 2^2. 

Bai 54. Cho a,b,c,d la cac so duong. Hay dien dau (>,<,>,<) thich hop vao 6 trong 

a + bi—ic + d 


. ' a c , v a + bric + d 

A. Neu — > — thi 
b d 


- 0 - 


B. Neu — > — thi 

b d b 


- 0 - 


a c D a D d 

C. a + b + c0^/^ + ^/bc +4ca . D. 2^/ab(^/a +^)[^2ab + a + b . 

Bai 55. Dien so thich hop vao cho cham de duoc menh de dung 

A. Gia tri ton nhat cua ham so y = yfx — 1 + a/3-x voi 1 < x < 3 la.... 2 y/l khi x = 2 

B. Gia tri nho nhat cua ham so y = 2x 2 - 5x +1 la..khi x = — . 

J 8 4 

Bai 56. Cho a 2 +b 2 + c 2 = 1. Hay xac dinh tinh dung-sai cua cac menh de sau: 

1 


A. ab + bc + ca>0. Sai 


C. ab + bc + ca<l. Sai 


B. ab + be + ca > - — . pung 


D. ab + be + ca < 1 . |Dung 


TONG HOP LAN 2 

Bai 57. Tim menh de dung? 

A. a < b ^>ac < be . 

C. a<bvc<d^>ac<bd 
Bai 58. Suy luan nao sau day dung 
a I a>b 

A. =^> ac > bd . 

I c > d 


C. * >b =.-ob-d. 

|c>d 


1 1 

B. a < b => — > —. 

a b 

D. a<b=>ac<bc,(c>0). 


_ a>b a b 

B. \ =>-> — . 

c>d c d 


a > b > 0 

D. \ => ac > bd . 

c > d > 0 


Bai 59. Bat dang thuc (m + n ) 2 > 4mn tuong duong voi bat dang thuc nao sau day 
A. n(m-l ) 2 -m (n-l)S 0 . B. m 2 +n 2 > 2mn . 

C. (m + n ) 2 + m-n > 0 . D. (m-n ) 2 >2mn . 

Bai 60. Voi moi a,b ^ 0 , ta co bat dang thuc nao sau day luon dung? 

A. a-b<0. B. a 2 -ab + b 2 <0. C. a 2 +ab + b 2 >0. 

Bai 61. Voi hai so x, y duong thoa xy = 36, bat dang thuc nao sau day dung? 

A. x + y>2^xy=12. B. x + y > 2xy = 72. 

C. 4xy < x 2 + y 2 . D. 2xy < x 2 + y 2 . 

Bai 62. Cho hai so x, y duong thoa x + y = 12 , bat dang thuc nao sau day dung? 


D. a-b>0. 
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NGUYEN BAO MJONG 


Bai 63. 

Bai 64. 

Bai 65. 

Bai 66. 

Bai 67. 

Bai 68. 

Bai 69. 


Bai 70. 

Bai 71. 


BIEN SOAN VA SUtJ TAM 


A. yjxy < 6 . 

C. 2xy < x 2 + y 2 . 


B. xy < 


^x + y^ 


= 36. 


D. ?xy > 6 . 


Cho x, y la hai so thuc bat ky thoa va xy = 2 . Gia tri nho nhat cua A = x 2 + y 2 

A. 2. B. 1. C. 0. 

Cho a > b > 0 va x = — ^ + a „ , y = ? Menh de nao sau day dung ? 


D. 4. 


1 + a + a 


1 + b + b 


A. x > y. 
C. x = y. 


B. x < y. 

D. Khong so sanh duoc. 


Cho cac bit ding thuc: (I)- + ->2 (II) - + - + ->3 (III) - + - + ->--- 

ba bca abc a + b + c 

dang thuc nao trong cac bat dang thuc tren la dung? 

A. chi I dung. B. chi II dung. C. chi III dung. 

Voi a,b, c > 0. Bieu thuc P = —b ^ H—. Menh de nao sau day dung? 


A. 0 < P < - . 
2 


b+c c+a a+b 
3 

B. — < P . 

2 


4 

C. - < P . 

3 


(voi a, b, c > 0). Bat 
D. I, II, III dku dung. 


D. - < P . 
2 


Cho a,b > 0 va ab > a + b. Menh de nao sau day dung ? 

A. a + b = 4. B. a + b>4. C. a + b<4. 


D. a + b < 4 . 


Cho a<b<c<d va x = (a + b)(c + d),y = (a + c)(b + d),z = (a + d)(b + c). Menh de nao sau day la 
dung? 

A. x < y < z . B. y < x < z . C. z < x < y . D. x < z < y . 

Voi a,b,c,d > 0. Trong cac menh de sau day menh de sai? 

. a . a a+c 

A. — <1^^<-. 

b b b + c 

_ a . a a+c 

B. — >1^^>-. 

b b b + c 

^ a c a a + c c 

C. — < — =^- >-> — . 

b d b b+c d 

D. Co it nhat hai trong ba menh de tren la sai. 

Hai so a,b thoa bat dang thuc a < f a + ^ | thi 


2 V 2 
B. a > b . 


A. a < b . 

Cho x, y, z > 0 va xet ba bat dang thuc 


C. a = b . 


D. a + b. 


(I) x 3 + y 3 + z 3 > 3xyz (II) — + — + — <--- (III) — + — + — > 3 . Bat dang thuc nao la dung? 

xyzx + y + z yzx 


A. Chi I dung. 


B. Chi I va III dung. C. Chi III dung. 


D. Ca ba deu dung. 
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NGUYEN BAO WONG 


BIEN SOAN VA SU'U TAM 


§2. DAI ClTONG VE BAT PHlTONG TRINH.2 

A. TOM TATLYTHUYET. .2 

1. Dinh nghia bat phirang trinh mot an.2 

2. Bat phirang trinh tirang dirang, bien doitirang dirang cac bat phirang trinh.2 

a) Dinh nghia: Hai bat phirang trinh (cung an) dirge goi la tuong ducmg neu chung co cung tap nghiem.2 

b) Dinh ly va he qua:.2 

B. CAC DANG TOAN VA PHlTONG PHAP GIAI.3 

DANG TOAN 1: TiM DIEU KIEN XAC DINH CUA BAT PHlTONG TRINH.3 

1. Phuong phap giai.3 

2. Cac vi du dien hinh.3 

3. Bai tap luyen tap.5 

DANG TOAN 2: XAC DINH CAC BAT PHLTONG TRINH Tl/ONG Dl/ONG VA GIAI BAT PHLTONG TRINH BANG PHEP 
BIEN DOI TLTONG.6 

1. Phuong phap giai.6 

2. Cac vi du minh hoa.6 

3. Bai tap luyen tap.7 

§3. BAT PHlTONG TRINH VA HE B At PHlTONG TRINH BAC NHAT HAI An.10 

A TOM TAT LY THUYET.10 

1. Bat phuong trinh bac nhat hai an.10 

a) Bat phuong trinh bac nhat hai an va mien nghiem cua no.10 

b) Cach xac dinh mien nghiem cua bat phuong trinh bac nhat hai an.10 

2. He bat phuong trinh bac nhat hai an.10 

B. CAC DANG TOAN VA PHUONG PHAP GIAI.11 

> DANG TO AN 1: XAC DINH MIEN NGHIEM CUA BAT PHlTONG TRINH VA HE BAT PHlTONG TRINH BAC 

nhAthaiAn .li 

Bai tap luyen tap.13 

> DANG TO AN 2: UNG DUNG VAO B Al TOAN KINH TE.18 
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NGUYEN BAO WONG 


BIEN SOAN VA SU'U TAM 

§2. DAI Cl/ONG VE BAT PHtfONG TRINH 
A. TOM TAT LYTHUYET. 

1. Dinh nghia bat phuong trinh mot an 

Cho haiham so y = f (x) va y = g(x) co tapxac dinh l'an luot la D f va D g . Dat D = D f nD g . Menh de chuabien co mot 
trong cac dang f(x)<g(x), f(x)>g(x), f(x)<g(x), f(x)>g(x) duoc goi la bat phuong trinh mot an ; x duoc goi la an 
so"(hay an) va D goi la tapxac dinh cua bat phuong trinh. 

x 0 e D goi la mot nghiem cua bat phuong trinh f (x) < g( x ) n ^ u f ( x 0 ) < g( x 0 ) la menh de dung. 

Gidi mot hat phuong trinh la tim tat ca cac nghiem (hay tim tap nghiem) cua bat phuong trinh do. 

Chu y : Trong thuc hanh, ta khong can viet ro tap xac dinh D cua bat phuong trinh ma chi can neu dieu kien de xeD. 
Dieu kien do goi la dieu kien xac dinh cua bat phuong trinh, goi tat la dieu kien cua bat phuong trinh . 

2. Bat phuong trinh tuong duong, bien doi tuong duong cac bat phuong trinh. 

a) Dinh nghia: Haibat phuong trinh (cung an) duoc goi la tuong duong neu chung co cung tap nghiem. 

Ki hieu: Neu ^ (x)<g 2 (x) tuong duong voi f 2 (x)<g 2 (x) thitaviet f 1 (x)<g 1 (x)<^>^(x)< g (x) 

• Phep bien doi khong lam thay doi tap nghiem cua phuong trinh goi la phep bien doi tuong duong. 

b) Dinh ly vahe qua: 

Dinh ly 1: Cho bat phuong trinh f (x) < g( x ) co tap xac dinh D ; y = h(x) la ham so xac dinh tren D . Khi do tren D , Bat 
phuong trinh da cho tuong duong voi bat phuong trinh sau 

1 ) f( x ) + h(x)<g(x) + h(x) 

2 ) f( x ).h(x)<g(x).h(x) neu h(x)>0 voi moi xeD 

3) f (x).h(x) >g(x).h(x) neu h(x)<0voimoi xeD 

He qua: Cho bat phuong trinh f (x) < g(x) co tap xac dinh D . Khi do 

1 ) f (x) < g(x) «• f 3 (x) < g 3 (x) 

2 ) f ( x ) < g( x ) <=> f2 ( x ) < g 2 ( x ) voi f(x)> 0, g(x)> 0, VxeD 
Luu y: Khi giai phuong trinh ta can chu y 

• Dat dieu kien xac dinh(dkxd) cua phuong trinh va khi tim duoc nghiem cua phuong trinh phai doi chieii voi dieu 

kien xac dinh. 
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• Doi voi viec giai bat phuong trinh ta thuong thuc hien phep bien doi tuong duong nen can luyu y toi di'eu kien de 
thuchien phep bien doi tuong duong do. 

b. cAc dang toAn vA phl/ong phAp giAi. 

DANG TO AN 1: TIM DIEU KIEN XAC DINH CUA BAT PHlTONG TRINH. 

1. Phuong phap giai. 

- Di'eu kien xac dinh cua bat phuong trinhbao gom cac di'eu kien de gia tri cua f (x), g( x) cung duoc xac dinh va cac di'eu 
kien khac (neu co yeu c'au trongd'e bai) 

- Di'eu kien debieu thuc 

• Jf (x) xac dinh la f (x) > 0 

• 7 - xac dinh la f(xW 0 

f(x) • 1 ’ 

l 

• . xac dinh la f (x) > 0 

#) ■ u 

2. Cac vi du dien hinh. 

Vi du 1: Tim di'eu kien xac dinh cua phuong trinh sau: 


a) x + 


4x -9 


<1 


A. x * ± - 


b) ^4-2x > 


x + 1 


x 2 - 2x -1 


A. 


x < 2 


x ^ 


i T 


B-«\if 


B. 


x > 2 


X ^ 


1-sfl 


C. X : 


C. x<2 


D. 


D. x*l-£ 


Lai giai 

9 3 

a) Di'eu kien xac dinh cua bat phuong trinh la 4x -9^0<^>x ^ — <ox^± — 

b) Di'eu kien xac dinh cua bat phuong trinh la 

4 -2x > 0 f x<2 f x < 2 
x 2 -2x-1*0 < |x*1±n/2 < |x*1-<s/2 


Vi du 2: Tim di'eu kien xac dinh cua bat phuong trinh sau roi suy ra tap nghiem cua no: 
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a) 2x + s/x — 3 > 2a/ 3 —x + 3 

b) a/-x 2 +4x-4 <27-3x 3 

c) °Jx +—j^^= <+ 2 

Vx ^2 n/x^2 

d) J(x-l) 2 (3-4x) — 5x >>/4x-3 —7 

Leri gidi 

a) Dieu kien xac dinh cua bat phuong trinh la J X = 3 

F 6 [3-x>0 [x < 3 

Thu vao bat phuong trinh thay x = 3 thoa man 
Vay tap nghiep cua bat phuong trinh la S = {3} 

b) Dieu kien xac dinh cua bat phuong trinh la 
-x 2 +4x-4>0<^>-(x-2 ) 2 >0<^>x = 2 

Thay x = 2 vao thay thoa man bat phuong trinh 
Vay tap nghiep cua bat phuong trinh la S = {3} 


c) Dieu kien xac dinh cua bat phuong trinh la J ^ ^ » x > 2 

u & [ x - 2>0 [x >2 

Voi dieu kien do bat phuong trinh tuong duong voi \fx < 2 <^> x < 4 
Dbi chieu voi dieu kien ta thay bat phuong trinh vo nghiem. 

Vay tap nghiem cua bat phuong trinh la S = 0 

d) Di'eu kien xac dinh cua bat phuong trinh la \ ^ X ^ ^ ^ X ^ ~~ ^ (*) 

4x - 3 > 0 


De thay x = 1 thoa man dieu kien (*). 


3-4x > 0 

Neu x * 1 thi (*) < o 

W 14x-3 > 0 


xS* 3 

4 3 

x = — 

. 3 4 

x > — 

4 


Vay dieu kien xac dinh cua bat phuong trinh la x = 1 hoac x = — 


Thay x = 1 hoac x = — vao bat phuong trinh thay deu thoa man. 
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Vay tap nghiem cua bat phuong trinh la S = 1; 


3. Bai tap luyen tap. 

Bai 4.55: Tim di'eu kien xac dinh cua phuong trinh sau: 

1 x 

a) --< 


B. x = 3 


x-3 x 2 -6x + 9 

A. x ^ 3 

b) Vx —2 > —-— 
x + 2 

A. x>2 B. x>2 

Bai 4.55: a) x =£ 3 b) x>2 


C. 


C. x<2 


D. M \ {±3} 


D. x*-2 


Bai 4.56: Tim di'eu kien xac dinh cua bat phuong trinh sau r oi suy ra tap nghiem cua no: 
a) 2x + a/2x-1>2a/1-2x+1 


A. x = - 
2 


B. x > — 
2 


C. x>- 
2 


D. x < — 
2 


b) >/—x 2 + x-1 < 2 

A. Vo nghiem 


B. 


C.«\{l} 


D.^\{+l} 


c) \jx + sfi— x < ’v/l — x + 2 
A. 0<x<l 


B. 0 < x < 1 


C. 0<x<2 


D. l<x<2 


d) ^(x-l) 2 (2-x)(x-2) >-7 

A. x = l,x*2 B. x*l,x#2 


1 

Bai 4.56: a) x = — 
' 2 


b) Vo nghiem 


C. in{l;2} 

c) 0 <x<l 


D. x = 1, x = 2 
d) x = l,x = 2 
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DANG TO AN 2-.XAC DINH CAC BAT PHUONG TRINH TUONG DUONG VA GlAl BAT PHUONG TRINH BANG 
PHEP BIEN DOI TUONG. 


1. Phuong phap giai. 

De giai bat phuong trinh ta thuc hien cac phep bien doi de dua ve bat phuong trinh tuong duong voi phuong trinh da 
cho don gian hon trong viec giai no. Mot so phep bien doi thuong su dung 

• Cong (tru) ca hai ve cua bat phuong trinh ma khong lam thay doi di'eu kien xac dinh cua bat phuong trinh ta thu 

dupe bat phuong trinh tuong duong bat phuong trinh da cho. 

• Nhan (chia) vao hai ve cua bat phuong trinh voi mot bieu thuc luon duang (hoac luon am) va khong lam thay doi 

dieu kien xac dinh cua phuong trinh ta thu dupe bat phuong trinh cung chieu (hoac nguac chieu) tuong duong voi 
bat phuong trinh da cho. 

• Binh phuong hai ve cua bat phuong trinh (hai ve luon duong) ta thu dupe bat phuong trinh tuong duong voi bat 

phuong trinh da cho. 

• Lap phuong hai ve cua bat phuong trinh ta thu dupe bat phuong trinh tuong duong voi bat phuong trinh da cho. 

2. Cac vi du minh hoa. 


Vi du 1: Trong cac bat phuong trinh sau day,bat phuong trinhnao tuong duong voi bat phuong trinh 3x + l>0 (*) : 

a) 3x + 1 - > - b) 3x +1 H — . > . - 

x-3 x-3 y3x + l V3x + 1 

Leri giai 

1 

Taco 3x + l>0<^>x> — 

3 


11 

a) 3x + l->-(1) khong tuong duong 3x + l>0 vi x = 3 la nghiem cua bat phuong trinh (*) nhung khong la 

x - 3 x - 3 

nghiem cua bat phuong trinh (1). 

xx 1 

b) 3x +1 + —■ > <^>3x + l>0<^>x> — 

y3x + l y3x + l 3 


X X 

Do do 3x +1 + , > /; tuong duong 3x + l>0. 


a/3x +1 a/3x +1 

Vi du 2: Khong giai bat phuong trinh, hay giai thich vi sao cac bat phuong trinh sau vo nghiem. 

a/x x + 1 


a) x + 2x + 3 ^ 0 


b) 


X + 1 *Jx 


<2 


Lai giai 

a) Ta co |x 2 + 2x| > 0 |x 2 + 2x| + 3 > 0 do do bat phuong trinh vo nghiem. 

b) DKXD: x>0. 
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Ap dung BUT cosi ta co + > 2 = 2 

F ‘ S x + 1 £ V x + 1 

Suy rabat phuong trinh vo nghiem. 

Vi du 3: Khong giai bat phuong trinh, hay giai thichvi sao cacbat phuong trinh sau nghiem dung voi moi x . 


a) ^|x-l| +x 2 >2x-l 
Lai giai 

a)BPT<=>^x-l|+x 2 -2x + l>0<=>. 


b) —^-(x + l) 2 <—!— 

x +1 V ; X+l 


> + (x - i ) 2 > 0 

Do ^|x-l| > 0, (x-l ) 2 > 0 voi moi x nen ^|x-l| + (x-l ) 2 > 0 voi moi x . 

Vay bat phuong trinh nghiem dung voi moi x . 
b)BPT<^>- ( x+ i ) 2 < 0 <^>(x + l) >0 (dung voi moi x) 

Vay bat phuong trinh nghiem dung voi moi x . 

Vi du 4: Ban Nam giai bat phuong trinh |x +1| > x -1 nhu sau 

Bat phuong trinh tuong duong voi (x + l) + (x-l ) 2 

<^>x 2 +2x + 1>x 2 -2x + 1<^>4x>0<^>x>0 
Vay bat phuong trinh co tap nghiem la S = [0; +oo). 

Theo em ban Nam giai nhu vay dung hay sai? Neu sai hay sua lai cho dung. 

Lai giai 

Ban Nam da mac sai lam 6 phep bien doi binh phuong hai ve 
Loi giai dung la: 

• Voi x<ltaco |x + l| > 0, x —1 < 0 suy r a nghiem cua bat phuong trinh la x < 1 


Voi x > 1: Bat phuong trinh tuong duong voi 


x>l x>l 

<^>i 9 9 <=>< ox>l 

x 2 +2x + l>x 2 -2x + l 4x > 0 


Vay bat phuong trinh co tap nghiem la S 2 


x>l 
\2 


[(x + l) 2 > (x-l) 2 


3. Bai tap luyen tap. 
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Bai4.57: Trong cacbat phuong trinh sau day, bal phuong trinh naotuong duong voi bal phuong trinh 3x + l>0 : 

3x +1H—-— > —-— (I) 
x + 3 x + 3 

3x +1 + a/x + 1 > a/x + 1 (II) 

A.(I) B.(II) C.(I), (II) D. Khong co phuong trinh nao ca 


Bai4.57:Taco 3x + l>0<^>x>— 

3 


, 1 1 I x + —3 

I) Ta co 3x +1 +->-<^> » 

x + 3 x + 3 3x +1 > 0 


x + —3 


1 


1 x > -- 
x > —— 3 

3 


1 1 

Do do 3x + 1h ->- tuongduong 3x + l>0 

x + 3 x + 3 


II) 3x +1 + a/x + 1 > a/x + 1 » \ » 

1 3x +1 > 0 


x > -1 


1 


1 <^x>- 
x > —— 3 

3 


Do do 3x +1 + a/x + 1 > a/x +1 tifangdifang 3x + l>0 


Bai4.58: Khong giai bat phifong trinh, hay giai thichvi sao cac bat phifong trinh sau vo nghiem. 

a) a/x + 1 >a/-x-4 

b) a/x + 1 <-x 2 +x-l 

^ f x + 1 > 0 f x > -1 

Bai4.58: a) DKXD: » < khong ton taigia trinaocua x 

[-x-4 > 0 [x<-4 5 • 5 

Suy rabat phifong trinh vo nghiem. 
b)Taco a/x + 1>0, -x 2 +x-l = - 
Suy rabat phifong trinh vo nghiem. 


1 

x — 

v 


-^<0 

4 


Bai4.59: Khong giai bat phifong trinh, hay giai thichvi sao cac bat phifong trinh sau nghiem dung voi moi x . 


a) |x + l| + 2 x 2 - 2 x + l >0 
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b) A ==- 2 

Bai 4.59: a) Ta co |x + l| > 0, 2x 2 — 2x + l = (x-l ) 2 +x 2 >0 
Suy ra |x +1| + 2x 2 - 2x +1 > 0 

r x+i=o 

Dang thuc xay ra khi va chi khi < 2 (vo nghiem) 

[(x-l) + x 2 = 0 

Suy ra |x +1| + 2x 2 - 2x +1 > 0 voi moi x. 

Vay bat phuong trinh nghiem dung voi moi x . 


b) Ap dung BDT cosi taco * = a/x 2 +1 + ^ > 2 L/x 2 +1. ^ = 2 

a/x 2 +1 a/x 2 +1 V a/x 2 +1 

Suy rabat phuong trinh nghiem dung voi moi x . 


Bai 4.60: Ban Binh giai bat phuong trinh a/x + 1 ^a/2x + 2 — 1 j > 0 nhusau 

Bat phuong trinh tuong duong voi 

a/2x + 2 -1 > 0 <z> A^x + 2 > 1 <^> 2x + 2 > 1 <Z> x >-- 

2 

1 

Vay bat phuong trinh co tap nghiem la S = [- — ;+°o). 

Theo em ban Binh giai nhu vay dung hay sai? Neu sai hay sua lai cho dung. 
Bai 4.60: Ban Binh da mac sai lam a phep bien doi dau tien 

Uri giai dung la: 


a/x + i(a^ 


'2x + 2-l >0<=> 


x + 1 = 0 
V2x + 2-l>0 


x = —1 
%/2x + 2 > 1 




X = —1 

2 x + 2 > 1 




x = —1 
1 

x> — 
2 


Vay bat phuong trinh co tap nghiem la S = |-l} 


u 


1 

-: +oo 

2 
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§3. BAT PHl/ONG TRINH VA HE BAT PHUONG TRINH BAC NHAT HAI AN 

A TOM TAT LY THUYET. 


1. Bat phuong trinh bdc nhat hai an. 

a) Bat phuong trinh bac nhat hai an va mien nghiem cua no. 

• Bat phuong trinh bdc nhat hai an x, y la bat phuong trinh co mot trong cac dang: 

ax + by + c < 0, ax + by+ c > 0, ax + by+ c < 0, ax + by+ c > 0 trong do a, b, c la nhungso thucda cho, a va b khong dong thoi 
bang 0; x va y la cac an so. 

Moi cap so (xo; yo) sao cho ax o + byo < c goi la mot nghiem cua bat phuong trinh ax + by + c < 0, 

Nghiem cua cac bat phuong trinh dang ax + by > c, ax + by < c, ax + by > c cung duoc dinhnghia tuongtu. 

• Trong mat phang toa do thi moi nghiem cua bat phuong trinh bac nhat hai an duoc bieu dien boi mot diem va tap 
nghiem cua no duoc bieu dien boi mot tap hop diem. Ta goi tap hop diem ay la mien nghiem cua bat phuong trinh. 

b) Cach xac dinh mien nghiem cua bat phuong trinh bac nhat hai an. 

Dinh li : Trong mat phang toa do dudng thang (d): ax + by + c = 0 chia mat phang thanh hai nua mat phang. Mot trong 
hai nua mat phang ay (khong ke bo ( d )) gom cac diem co toa do thoa man bat phuong trinh ax + by + c > 0 , nua mat 
phang con lai (khong ke bo (d)) gom cac diem co toa do thoa man bat phuong trinh ax + by+ c < 0 . 

Vay de xac dinh mien nghiem cua bat phuong trinh ax + by + c <0, ta co quy tac thuchanh bieu dien hinh hoc tap 
nghiem (hay bieu dien mien nghiem) nhu sau: 

Buacl. Ve dudng thang (d): ax + by + c <0 
Buac2. Xet mot diem M(x 0 ;y 0 ) khong nam tren(d). 


• Neu ax Q + by 0 + c < 0 thi nua mat phang (khong ke bd (d)) chua diem M la mien nghiem 
cua bat phuong trinh ax + by + c < 0. 

• Neu ax Q + by 0 + c > 0 thi nua mat phang (khong ke bd ( d )) khong chua diem M la mien 
nghiem cua bat phuong trinh ax + by + c > 0. 

Chu y: Doi voi cac bat phuong trinh dang ax + by+ c < 0 hoac ax + by + c > 0 thi mien nghiem la nua mat phang ke ca bd. 

2. He bat phuong trinh bac nhat hai an 

Tuong tu he bat phuong trinh mot an, ta co he bat phuong trinh bac nhat hai an. 
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Trong mat phang toa do, ta goi tap hop cac diem co toa do thoa man moi bat phuong trinh tronghe la mien nghiem cua 
he. Vay mien nghiem cua he la giao cac mien nghiem cua cac bat phuong trinh tronghe. 


De xac dinh mien nghiem cua he, ta dung phuong phapbieu dien hinh hoc nhu sau: 


• Voi moi bat phuong trinh tronghe, ta xac dinh mien nghiem cua no va gach bo (to mau) mien con lai. 

• Sau khi lam nhu tren l'an luot doi voi tat ca cac bat phuong trinh tronghe tren cung mot mat phang toa do, mien 

con lai khong bi gach (to mau) chinh la mien nghiem cua he bat phuong trinh da cho. 

B. cAc DANG TOAn VA PHl/ONG PHAp GlAl. 

> DANG TOAN 1: XAC DINH MIEN NGHIEM CUA BAT PHl/ONG TRINH VA HE BAT PHl/ONG TRINH 
BAC NHAT HAI AN. 


Vi du 1: Xac dinh mien nghiem cua cac bat phuong trinh sau: 


a) 2x-y> 0 


t x-2y 2x + y +1 

b) -— >--- 

2 3 


Lai gidi 

a) Trong mat phang toa do, ve dudng thang (d) : 2x - y = 0 . Ta co (d) chia mat phang 

thanhhainua mat phang. Chon mot diem bat ki khong thuoc dudng thang do, chang 
han diem M(l;0) . Ta thay (1; 0) la nghiem cua bat phuong trinh da cho. Vay mien 

nghiem can tim la nua mat phang chua bd (d) va chua diem M(l; 0) (Mien khong duoc 
to mau tren hinh ve). 

b) Ta co > —— 3 —— ^ 3(x-2y)-2(2x-y + l) > 0 

<^>-x-4y-2>0<^>x + 4y + 2<0 

Trong mat phang toa do , ve dudng thang A:x + 4y + 2 = 0 

Xet diem 0(0; 0), thay (0; 0) khong phai la nghiem cua bat phuong trinh da cho do do 
mien nghiem can tim la nua mat phang bd A (khong ke dudng thang A ) va khong 
chua diem 0(0; 0) (Mien khong duoc to mau tren hinh ve). 
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Vi du 2: Xac dinh mien nghiem cua cac he bat phuong trinh sau: 

a) (x + y - 2 >0 
[x-3y + 3 < 0 

L&i gidi 

a) Ve cac dudng thang (d) : x + y-2 = 0 , (d’) : x-3y+ 3 = 0 trenmat phang 
toa do Oxy 

Xet diem 0(0; 0), thay (0; 0) khong phai la nghiem cua bat phuong trinh 
x + y- 2>0va x-3y + 3<0dodo mien nghiem can tim la phan mat phang 
khong dupe to mau tren hinh ve ke ca hai dudng thang (d) va (ay 



b) Ve cacduong thang (d): x + y = 0, (d’): 2x-3y + 6 = 0 va (d"): x-2y + 1 = 0 
tren mat phang toa do Oxy 

Xet diem O(0;0),thay (0;0) la nghiem cua bat phuong trinh 2x-3y + 6>0 va 
x-2y + l>0.Do do O(0;0) thuoc mien nghiem cua bat phuong trinh 
2x-3y + 6>0 va x-2y + l>0. 

Xet diem M(l; 0) ta thay (l; 0) la nghiem cua bat phuong trinh x + y > 0 do do 
diem M(l; 0) thuoc mien nghiem bat phuong trinh x + y > 0 . 

Vay mien nghiem can tim la phan mat phang khong dupe to mau tren hinh ve ke 
ca dudng thang (d M ) 



Vi du 3: Xac dinh mien nghiem bat phuong trinh (x — y)(x» + y»)>°. 
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Nhu vay mien nghiem cua bat phuong trinh da cho la gom hai mien nghiem cua he bat phuong trinh (1) va (2). 


Ve cac duoug thang (d): x + y = 0 , (d’): x —y = 0 trenmat phang toa do Oxy. Xet diem M(l; 0), ta co (l;0) la nghiem 
cua cac bat phnong trinh cua he (1) do do M(l;0) thuoc mien nghiem cua he bat phuong trinh (1). Xet diem N(-l;0),ta 
co (-1;0) la nghiem cua cac bat phuong trinh cua he (2) do do N(-1;0) thuoc mien nghiem cua he bat phuong trinh (2). 
Vay mien nghiem can tim la ph'an mat phang khong dupe to mau tren hinh ve ke ca hai dudng thang (d), (d f ) . 


3. Bai tap luyen tap. 

Bai 4.61: Xac dinh mien nghiem cua cac bat phuong trinh sau: 
a) x-3y> 0 
A. 




C. 
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D. 



Bai 4.61: a) Trong mat phang toa do, ve dnong thang (d): x - 3y = 0 . 

Ta thay (1; 0) la nghiem cua bat phuong trinh da cho. 

Vay mien nghiem can tim lanha mat phang chhabo (d) va chha diem M(l; 0) (Mien 
khong dngc to mau tren hinh ve). 



b) 


x-y 1 

-—< x + y+ 1 

-2 7 


A. 


B. 
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C. 


D. 



b)Taco ^ <x + y + 1 x-y + 2(x + y + l)>0 

<^>3x + y + 2>0 

Trongmatphangtoa do , ve duong thang A:3x + y + 2 = 0 

Xet diem 0(0; 0), thay (0; 0) khong phai la nghiem cua bat phi?ong trinh da cho do do 

mien nghiem can tim lanha mat phang bd A (khong ke dndng thang A ) va khong chha 
diem 0(0;0) (Mien khong di?oc to mau trenhinh ve). 



Bai 4.62: Xac dinh mien nghiem cua cac he bat phuong trinh sau: 

a) ! X + y - 2<0 
[x - y + 3 > 0 
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BIEN SOAN VA SU'U TAM 
























NGUYEN BAO WONG 


BIEN SOAN VA SU'U TAM 


Xet diem O(0;0),thay (0;0) la nghiem cua bat phuong trinh x + y —2<0 va x — y + 3>0 do do mien nghiem can timla 
phan mat phang khong dupe to mau trenhinh veke ca hai dudng thang (d 1 ). 


b ) 


x + y+ 2 > 0 
2x-3y-6 < 0 
x-2y+ 3 < 0 


A. 


B. 
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NGUYEN BAO WONG 


BIEN SOAN VA SU'U TAM 



D. Dap an khac 


b) Ve cacduong thang (d):x + y + 2 = 0, (d’): 2x-3y-6 = 0 va (d M ): x-2y+ 3 


0 tren mat phang toa do Oxy 


Xet diem O(0;0),thay (0;0) la nghiem cua bat phuong trinh x + y + 2>0 va 
2x —3y —6<0. Do do O(0;0) thuocmien nghiem cua bat phuong trinh 
x + y + 2>0 va 2x-3y-6<0. 

Xet diem M(0;3) tathay (0;3) la nghiem cua bat phuong trinh x-2y + 3<0 

do do diem M(0; 3) thuoc mien nghiem bat phuong trinh x-2y+ 3 < 0 . 

Vay mien nghiem can tim la phan mat phang khong duoc to mau tren hinh ve 
ke ca duong thang (d f ), (d M ). 

> DANG TOAN 2: L/NG DUNG VAO BAl TOAn KINH TE. 



Van de tim mien nghiem cua he bat phuong trinhbacnhat co lien quan chat che den guy hoach tnyen tinh . Do la mot 
nganh toan hoc co nhi'eu ung dung trongdoi song va kinh te. 


Ltm y: Ta thuanhanket qua sau"Gia trinho nhathay Ion nhat cua bieu thuc P(x;y) = ax + by(b ^ 0) tren mien da giac 
loi (ke ca bien) dat duoc taimot dinh nao do cua da giac". 

Vi du 1: Mot cong ty kinh doanh thuong mai chuan bi cho mot dot khuyen mai nham thuhut khach hang bang each tien 
hanh quang cao san pham cua cong ty tren he thong phat thanh va truyenhinh. Chi phi cho 1 phut quang cao tren song 
phat thanh la 800.000 dong, tren song truyen hinh la 4.000.000 dong. Dai phat thanh chi nhan phat cac chuong trinh 
quang cao dai it nhat la 5 phut. Do nhu cau quang cao tren truyen hinh Ion nen dai truyen hinh chi nhan phat cac chuong 
trinh dai toi da la 4 phut. Theo cac phan tich, cung thoi luong mot phut quang cao, tren truyenhinh se co hieu qua gap 6 
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NGUYEN BAO WONG 


BIEN SOAN VA SU'U TAM 


Ian tren song phat thanh. Cong ty du dinh chi toi da 16.000.000 dong cho quang cao. Cong ty can dat thoi luong quang 
cao tren song phat thanh va truy'en hinh nhu thenao de hieu qua nhat? 

Lai gidi 

Phan tick hdi todn: Goi thoi luong cong ty dat quang cao tren song phat thanh la x (phut), tren truy'en hinh la y (phut). 
Chi phi cho viec nay la: 800.000x + 4.000000y (dong) 

Muc chi nay khong duoc phep vuot qua muc chi toi da, tuc: 

800.000x + 4.000.000y< 16.000.000 hay x + 5y-20<0 
Do cac di'eu kien dai phat thanh, truy'en hinh dua ra, ta co: x > 5, y < 4 . 

E^ng thoi do x, y la thoi luong nen x > 0, y > 0 . Hieu qua 
chung cua quang cao la: x + 6y. 

Bditodn tra thanh: Xacdinh x,y sao cho: M(x;y) = x + 6y 
dat gia tri Ion nhat. 


Voi cac dieu kien < 


x+ 5y-20< 0 
x > 5 (*) 

0 < y < 4 


y 

(d) 

. 4 

3 8 c 

• 

0° 

5 20 x 


Trudc tien ta xac dinh mien nghiem cua he bat phuong trinh 

H 

Trong mat phang toa do ve cac dudng thang 
(d):x + 5y-20 = 0, (d’):x = 5, (d"):y = 4 

Khi do mien nghiem cua he bat phuong trinh ( 5f ‘) la ph'an mat phang(tam giac) khong to mau tren hinh ve 
Gia tri Ion nhat cua M(x;y) = x+ 6y dat tai mot trong cac diem (5; 3), (5;0),( 20; 

Ta co M(5;3) = 23, M(5;0) = 5, M(20;0) = 20 suy ra gia tri Ion nhat cua M(x;y) bang 23 tai (5;3) tuc la neu dat thoi 
luong quang cao tren song phat thanh la 5 phut va tren truyen hinh la 3 phut thi se dat hieu qua nhat. 

Vi du 2: Mot xuong san xuat hai loai san pham, moi kg san pham loai I can 2kg nguyen lieu va 30 gid, dem lai muc loi 
40000 dong. Moi kg san pham loai II can 4kg nguyen lieu va 15gid, dem lai muc loi 30000 dong. Xuong co 200kg nguyen 
lieu va 120 gid lam viec. Nen san xuat moi loai san pham bao nhieu de co muc loi cao nhat? 

Ldi gidi 
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NGUYEN BAO WONG 


BIEN SOAN VA SU'U TAM 


Phan tick bai todn: Goi x (x > 0) la so kg loai I can san xuat, y (y > 0) la so kg loai II can san xuat. 
Suy r a so nguyen lieu can dung la 2x + 4y, thoi gian la 30x + 15y co muc loi la 40000x + 30000y 

Theo gia thietbai toanxubng co 200kg nguyen lieu va 120 gib lam viec suy ra 2x + 4y < 200 hay 
x + 2y-100 < 0,30x + 15y < 1200 hay 2x + y-80<0 . 


Bdi todn trathdnh: Tim x,y thoamanhe 


x + 2y-100 < 0 
2x + y-80 < 0 
x > 0 
y>0 


sao cho L(x;y) = 40000x + 30000y dat gia trilon nhat. 


Trong mat phang toa do ve cac dubng thang 
(d) : x + 2y-100 = 0, (d f ) : 2x + y-80 = 0 

Khi do mien nghiem cua he bat phuong trinh ( >f ) la ph'an mat 
phang(tu giac) khong to mau tren hinh ve 

Gia tri Ion nhat cua L(x; y) = 40000x+ 30000] dat tai mot trong cac 
diem (0;0), (40;0) ,( Q50), (20;40).Taco 
L(0;0) = 0, L(40;0) = 1600000, 

L(0;50) = 1500000, L(20;40) = 2000000 suy ragia trilon nhat cua 
L(x; y) la 2000000 khi (x;y) = (20;40). 

Vay can san xuat 20 kg san pham loai I va 40 kg san pham loai II 



de co muc loi Ion nhat. 


2. Bai tap luyen tap. 

Bai 4.63: Mot cong ty can thue xe van chuyen 140 nguoi va 9 tan hang hoa. Noi cho thue xe chi co 10 xe hieu MITSUBISHI 
va 9 xe hieu FORD. Mot chiec xe hieu MITSUBISHI co the chb 20 nguoi va 0,6 tan hang. Mot chiec xe hieu FORD co the 
chb 10 nguoi va 1,5 tan hang. Tien thue mot xe hieu MITSUBISHI la 4 trieu dong, mot xehieu FORD la 3 trieudong. Hoi 
phai thue baonhieu xe moi loai de chi phi thap nhat? 

A. 4 xe hieu MITSUBISHI va 5 xe hieu FORD 

B. 4 xe hieu MITSUBISHI va 4 xe hieu FORD 

C. 4 xe hieu MITSUBISHI va 6 xe hieu FORD 

D. 5 xe hieu MITSUBISHI va 4 xe hieu FORD 
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NGUYEN BAO WONG 


BIEN SOAN VA SU'U TAM 


Bai 4.63: Goi x, y (x, y e N) fan lugt la so xe loai MITSUBISHI, loai FORD can thue 


Tu bai toan ta duoc he bat phuong trinh 


0 < x < 10 
0 < y < 9 
< 20x + lOy > 140 
0,6x + l,5y > 9 


<=> 1 


0< x < 10 
0 < y < 9 
2x + y > 14 
2x + 5y > 30 


o 


Tong chi phi T(x, y) = 4x + 3y (trieu dong) 

Bai toan trd thanh la tim x, y nguyen khong am thoa man he (*) sao cho T(x, y) nho nhat. 
Tu do ta can thue 5 xe hieu MITSUBISHI va 4 xe hieu FORD thi chi phi van tai la thap nhat. 


Bai 4.64: Nhan dip tet Trung Thu, Xi nghiep san xuat banh Trang muon san xuat hai loai banh: Ebu xanh, Banh da) nhan dau xanh. 
De ? san xuat hai loai banh nay, Xi nghiep can: Duong, Dau, Bot, Trung Mut,... Gia su so dudng co the chuah bi duoc la 300kg dau la 
200kg cac nguyen lieu khac bao nhieu cung co. San xuat mot cai banh dau xanh can 0,06kg dudng 0,08kg dau va cho lai 2 ngan 
dong. San xuat mot cai banh deo can 0,07kg dudng 0,04kg dau va cho lai 1,8 ngan dong 

Can lap ke hoach de san xuat moi loai banh bao nhieu cai de khong bi dong ve dudng, dau va tong so lai thu duoc la 
Ion nhat (neu san xuat bao nhieu cung banhet)? 

A. 625 banh dau xanh va 3750 banh deo 

B. 628 banh dau xanh va 3758 banh deo 

C. 629 banh dau xanh va 3759 banh deo 

D. 630 banh dau xanh va 3760 banh deo 

Bai 4.64: Goi x,y Ian luot la so cai banh Dau xanh, banh Deo (x,yeN). 


Bai toan trd thanh tim so tu nhien x,y thoa man he 


J6x + 7y < 30000 
[2x + y < 5000 


sao cho L = 2x + l,8y lhnnhat.Tu do taco 


Jx = 625 
|y = 3750 


thi L = 2x +1,8y dat gia tri Ion nhat. 


Vaycan 625 banh dau xanh va 3750 banh deo thilaildn nhat. 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


§3. BAT PHl/ONG TRINH VA HE BAT PHl/ONG TRINH BAC NHAT MOT AN .2 

A TOM TAT LY THUYET.2 

1. Giai va bien luan bat phuong trinh dang ax + b<0.2 

2. He bat phuong trinh bac nhat mot an.2 

B. CAC DANG TOAN VA PHl/ONG PHAp GlAl.2 

> DANG TOAN 1: GlAl BAT PHl/ONG TRINH DANG ax + b < 0 .2 

1. Cac vi du minh hoa.2 

2. Cac bai tap luyen tap. 6 

> DANG TOAN 2: GlAl HE BAT PHl/ONG TRINH BAC NHAT MOT AN.9 

1. Cac vi du minh hoa .9 

3. Bai tap luyen tap.13 


DANG TOAN 3: BAT PHl/ONG TRINH QUY VE BAT PHl/ONG TRINH, HE BAT PHl/ONG TRINH BAC NHAT 


MOT AN.16 

1. Cac vi du minh hoa.16 

2. Bai tap luyen tap.22 

§4. DAU CUA NHI THl/C BAC NHAT.26 

A TOM TAT LY THUYET.26 

1. Nhi thiic bac nhat va dau cua no. 26 

a) Dinh nghia nhi thuc bac nhat:. 26 

b) Dau cua nhi thiic bac nhat.26 

2. Mot so ling dung.26 

a) Giai bat phuong trinh tich. 26 

b) Giai bat phuong trinh chiia an d mau.26 

c) Giai bat phuong trinh chiia an trong dau gia tri tuyet doi(GTTD). 27 

B. CAC DANG TO AN VA PHl/ONG PHAP GlAl. 27 

> DANG 1: LAP BANG XET DAU BIEU THl/C CHl/A NHI THl/C BAC NHAT HAI AN. 27 

1. Cac vi du minh hoa. 27 

2. Bai tap luyen tap. 35 

> DANG 2: l/NG DUNG XET DAU CUA NHI THl/C BAC NHAT HAI AN VAO GlAl TOAN. 42 

1. Cac vi du minh hoa.42 

3. Bai tap luyen tap.49 

BAl TAP TRAC NGHIEM Tl/ LUYEN TONG HOP LAN 1.52 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I lll C BAT NHAT] 


Bai 2: Bat phuang trinh, he hat phuang trinh hac nhat mot an .52 

Bai 3: Dau cua nhi thuc hac nhat .57 


§3. BAT PHl/ONG TRINH VA HE BAT PHl/ONG TRINH BAC NHAT MOT AN 

A TOM TAT LY THUYET. 

1. Giai va bien luan bat phuang trinh dang ax + b < 0. 

Giai bat phuang trinh dang ax + b < 0 (1) 

• Neu a = 0 thi bat phuang trinh co dang 0.x+ b < 0 
- Vai b < 0 thi tap nghiem BPT la S = 0 

-Vai b > 0 thi tap nghiem BPT la S = K 

• Neu a > 0 thi 1 ^ x < suy ra tap nghiem la S = f-oo;-—1 

a ‘ V a) 


• Neu a < 0 thi 1 ^ x >-suy ra tap nghiem la S — 


a 


-; +oo 

a 


Cac bat phuang trinh dang ax + b > 0, ax + b < 0, ax + b >0 duac giai hoan toan tuang tu 


2. He bat phuang trinh bac nhat mot an 

De giai he bat phuang trinh bac nhat mot an ta giai tung bat phuang trinh cua he bat phuang trinh. Khi do tap nghiem 
cua he bat phuang trinh la giao cua cac tap nghiem tung bat phuang trinh. 

B. cAc DANG TO An VA PHl/ONG PHAp GlAl. 

> DANG TO AN 1: GlAl BAT PHl/ONG TRINH DANG ax + b < 0 . 

1. Cac vi du minh hoa. 

Vi du 1: Khang dinh nao sau day la Sai? 
a) mx + 6<2x + 3m 

A. m = 2 bat phuang trinh nghiem dung vai moi x (co tap nghiem la S' = M). 

B. m > 2 bat phuang trinh co nghiem la x < 3 (co tap nghiem la S = — oo; 3 ) 

C. m < 2 bat phuang trinh co nghiem la x > 3 (co tap nghiem la S = (3;+oo)) 


D. Ca A, B, C deu sai 


b) x + mm + x>3x + 4: 

A. m = 2 bat phuang trinh vo nghiem 

B. m > 2 bat phuang trinh co nghiem la x > — m — 2 

C. m < 2 bat phuang trinh co nghiem la x < — m — 2 

D. Ca A, B, C deu sai 


c) (m 2 +9^x + 3>m(l-6x) 

A. m = -3 bat phuang trinh nghiem dung vai moi x . 

jyi _ 3 

B. m ^ — 3 bat phuang trinh co nghiem la X > - 

m + 3 

C. Ca A, B deu dung 

D. Ca A, B deu sai 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


d) m m 2 x + 2 < x + m 2 + 1 

A. m = 2 bat phuong trinh vo nghiem 

B. m > 1 bat phuong trinh co nghiem la X < 

C. m < 1 bat phuong trinh co nghiem la X > 

D. Ca A, B, C deu sai 


m — 1 


m 2 + m + 1 


m — 1 


m 2 + m + 1 


Lai gidi 

a) Bat phirong trinh tirong dirong voi (m -2)x < 3m -6 

Voi m = 2 bat phirong trinh tro thanh Ox < 0 suy ra bat phirong trinh nghiem dung voi moi x . 
Voi m > 2 bat phuong trinh tuong duong voi x < ^ - 3 


Voi m < 2 bat phuong trinh tuong duong voi X > 


m-2 
3 m — 6 


= 3 


m — 2 

Ket ludn 

m — 2 bat phuong trinh nghiem dung voi moi x (co tap nghiem la S = M ). 
m > 2 bat phuong trinh co nghiem la x < 3 (co tap nghiem la S ==s — oo; 3 ) 

m < 2 bat phuong trinh co nghiem la x > 3 (co tap nghiem la S = 3; +oo ) 

b) Bat phuong trinh tuong duong voi m — 2 x > 4 — m 2 

Voi m = 2 bat phuong trinh tro thanh Ox > 0 suy ra bat phuong trinh vo nghiem. 

4_ m 2 

Voi m > 2 bat phuong trinh tuong duong voi x >-— = -m - 2 


Voi m < 2 bat phuong trinh tuong duong voi x < 


m-2 

4-m 2 

m-2 


= -m-2 


Ket luan 

rn — 2 bat phuong trinh vo nghiem 
m > 2 bat phuong trinh co nghiem la x > —m — 2 
m < 2 bat phuong trinh co nghiem la x < -m - 2 

2 

c) Bat phuong trinh tuong duong voi m + 3 x > m — 3 

Voi m = —3 bat phuong trinh tro thanh Ox > -6 suy ra bat phuong trinh nghiem dung voi moi x . 


Voi m —3 bat phuong trinh tuong duong voi x > 
Ket luan 

m — — 3 bat phuong trinh nghiem dung voi moi x . 

^ rn — 3 

m ^ -3 bat phuong trinh co nghiem la X > 


m-3 
(m + 3) 2 


m + 3 


d) Bat phuong trinh tuong duong voi <=> (m 3 - 1)x < m 2 - 2m +1 


, v (m-l) 2 . 

<^>(m-l)x<—--— (vi m + m + 1 = 

v ; m 2 +m + l 


\2 


m + 


+ - > °) 
4 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


Vai m = 1 bat phuang trinh tra thanh Ox < 0 suy ra bat phuang trinh vo nghiem. 

, A x , ra — 1 

Vai m > 1 bat phuang trinh tuang duang vai x < —-- 

ra 2 + m + 1 


Vai m < 1 bat phuang trinh tirang dirang vai x > —-- 

rrr + m + 1 

Ket luan 

rn — 2 bat phirang trinh vo nghiem 

m — 1 

m > 1 bat phirang trinh co nghiem la x < - 

m 2 + m + 1 


m < 1 bat phirang trinh co nghiem la x > —--. 

m 2 + m + 1 

Vi du 2. Tim m de bat phirang trinh m 2 — m x + m < 6x — 2 vo nghiem. 


A. m = -2 va m = 3 

B. m = -2 va m = 5 


C. m = 5 va rn — 3 


D. m = 5 va m = 2 


Lai gidi 

Bat phirang trinh tirang dirang vai (m 2 - m-6^x<-2-m 


Ro rang neu m 2 — m — 6^0<^ 


rn ^ —2 

bat phirang trinh luon co nghiem. 

ra ^ 3 


Vai m = -2 bat phirang trinh tra thanh Ox < 0 suy ra bat phuang trinh vo nghiem 
Vai ra = 3 bat phuang trinh tra thanh Ox < — 5 suy ra bat phuang trinh vo nghiem 
Vay gia tri can tim la ra = —2 va m = 3. 

Vi du 3. Tim ra de bat phuang trinh 4ra 2 2x — 1 > 4ra 2 + 5ra + 9 x — 12ra co nghiem dung \/xgM. 


9 

A. ra = - 

4 


B. ra = — 

4 


C . m — — 
4 


D. ra = — 
4 


Ldi gidi 

Bat phuang trinh tuang duang vai (4m 2 - 5m - 9 j x > 4m 2 - 12m 

ra —1 

De dang thay neu 4ra 2 — 5ra — 9 ^ 0 ^ g thi bat phuang trinh khong the co nghiem dung Vx < 

ra - 
l 4 

Vai ra = —1 bat phuang trinh tra thanh Ox >16 suy ra bat phuang trinh vo nghiem 

9 x n ^ 27 

Vai ra = — bat phuang trinh tra thanh Ox > —— suy ra bat phuang trinh nghiem dung vai moi x. 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


Vay gia tri can tim la m = —. 

Vi du 4. Tim m de bat phuong trinh 4m 2 + 2 m + 1 x — 5 m > 3x — m — 1 co tap nghiem la [—1; +oo). 
A. m = —2 B. m = -3 C. m = —5 D. m = — 1 


Lai gidi 

Bat phnang trinh tirang dirang vai 4m 2 + 2m — 2 x > 4m — 1 ^ m + 2 4m — 1 ;z; > 4m — 1 


Vai m + 2 4m — 1 = 0 <^> 


thoa man yeu cau bai toan. 


m = —2 

\ thi bat phnang trinh vo nghiem hoac nghiem dung vai moi x do do khong 
rn = - 
2 


1 r i 

V6im> — m + 2 4m — 1 >0 bat phuong trinh tuong duong voi x >- 

4 m + 2 

Do do de bat phuong trinh co tap nghiem la [-l;+oo) thi - = -1 <^> m = —3 (khong thoa man) 

m + 2 

1 11 
Voi -2 < m < — ^> (m + 2)(4m-l) < 0 bat phuong trinh tuong duong voi x < -— suyra —2 < m < — khong 


thoa man yeu cau bai toan. 


Voi m < — 2 =>• m + 2 4m — 1 >0 bat phuong trinh tuong duong vai x > 


1 


m + 2 


Do do de bat phuong trinh co tap nghiem la [—l;+oo) thi - = -1 m = —3 (thoa man) 

m + 2 

Vay m — —3 la gia tri can tim. 

Vi du 5: Tim m de hai bat phuong trinh sau tuong duong 
m — 1 x + 2m — 3 > 0 (1) va m + lx + m — 4>0 (2). 

A. m = 2±Vll B. m = —2 + n/i2 C. m = 2 ± +2 D. m = -2 + N/TT 


Lai gidi 

3 

* Voi m = 1 bat phuong trinh (1) tro thanh 0.x — 1 > 0 (vo nghiem), bat phuong trinh (2) tro thanh 2x-3>0<^>x> — 
do do hai bat phuong trinh khong tuong duong. 

5 

* Voi m = —1 bat phuong trinh (1) tro thanh -2x - 5>0<^>x<-— , bat phuong trinh (2) tro thanh 
0.x — 5 > 0 (nghiem dung voi moi X ) do do hai bat phuong trinh khong tuong duong. 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


TT ,. „ , ,, 3-2m „ .4 - ra 

Voi m> 1 taco (l)<=>x>-, 2 -t4> x > 

v ’ m-1 _ 


Suy ra hai bat phuong trinh tuong duong <4- 


m + 1 

3 — 2m 4 — m 


m — 1 m + 1 

<ts> m 2 + 4m -7 = 0 <=> m = -2 ±-Jvi 

Doi chieu voi dieu kien rri > 1 suy ra m — — 2 + \/Tl. 


3 — 2 777 / 4 — 777 / 

*V6i — 1 < m < 1 ta co 1 <^=> X < -—, 2 <4* X > -— do do hai bat phuong trinh khong tuong duong. 


ra — 1 


^ _ 2t77 

# Vai 777 / < —1 ta co 1 x < -—, 2 ^ x < 


777 / + 1 
4 — 777 / 


777 / — 1 777 / + 1 

3-2m 4-m 


Suy ra hai bat phuong trinh tuong duong » 

m-1 m + 1 

77T/ 2 + 4777/ — 7 = 0<^777/ = —2 ± n/11 

Doi chieu voi dieu kien m < -1 suy ra m = -2 - n/TT 

Vay hai bat phuong trinh tuong duong khi m = —2 zb Vll. 

2. Cac bai tap luyen tap. 

Bai 4.66: Khang dinh nao sau day la sai? 

a) m(x-m) < x-1. 

A. Neu: m=l thi Ox < 2 (dung). Tap nghiem: S=R. 

B. Neu: m>l thi x < m+1. Tap nghiem: S= —oo; m + 11. 

C. Neu : m<l thi x > m+1. Tap nghiem: S= [ m + 1; +oo . 

D. Ca A, B, C deu sai 

b) 3x + 77T/ 2 > Tfl(x + 3). 

A. Neu: m=3 thi bat phuong trinh Ox < 0: nghiem voi moi X . 

B. Neu: m>3 thi bat phuong trinh co nghiem x < m. 

C. Neu: m<3 thi bat phuong trinh co nghiem x > m. 

D. Ca A, B, C deu sai 
&Bai lam: 

Bai 4.66: a) m(x — m) < x — 1 (m — l)x < m 2 — 1 
Neu: m=l thi Ox < 2 (dung). Tap nghiem: S=R. 

Neu: m>l thi x < m+1. Tap nghiem: S= —oo; m + 11. 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


Neu : m<l thi x > m+1. Tap nghiem: S= [m +1; +oo). 

b) 3 x + m 2 > m(x + 3) 4^ (to — 3)x < m 2 — 3m. 
Neu: m=3 thi bat phuang trinh Ox < 0: nghiem voi moi x . 
Neu: m>3 thi bat phuong trinh co nghiem x < m. 

Neu: m<3 thi bat phuong trinh co nghiem x > m. 


Bai 4.67: a) Tim m de bat phuong trinh mx — 2<x — mvo nghiem. 

A. m = 1 B. m = —3 C. m = 0 D. m — — 1 


b) Tim m de bat phuong trinh m 2 X — 1 > 9x + 3 m co nghiem dung \/x G K. . 

A. m = 1 B. m = -3 C. m = 0 D. m = -l 

Si Bai lam: 

Bai 4.67: a) Bat phuong trinh tuong duong voi m — 1 x <2 — m 
Ro rang neu m ^ 1 bat phuong trinh luon co nghiem. 

Xet m — 1 bat phuong trinh tro thanh Ox < 1 suy ra bat phuong trinh nghiem dung voi moi x . 
Vay khong co gia tri nao cua m thoa man yeu cau bai toan. 
b) Bat phuong trinh tuong duong voi m 2 — 9 x > m 2 + 3 m 

De dang thay neu m 2 - 9 ^ 0 « m ^ ±3 thi bat phuong trinh khong the co nghiem dung \/x G ffi. 

Voi m = 3 bat phuong trinh tro thanh Ox >18 suy ra bat phuong trinh vo nghiem 

Voi m = -3 bat phuong trinh tro thanh Ox > 0 suy ra bat phuong trinh nghiem dung voi moi x . 

Vay gia tri can tim la m = — 3. 


Bai 4.68: Cho ham so f (x) = (2m + l)x-3m + 2. 

a) Tim m de phuong trinh / x = 0 co nghiem x e [0;l] . 

2 2 

A. - < m < 3 B. — < m C. m < 3 

3 ~ ~ 3 


D. 


m > 
m < 


3 

2 

3 


b) Tim m de f X >0 voi moi xe[-l;2j. 


A. —4 < m 


B. m < - 
5 


C. 


m < —4 

m > — 


D. —4 < m < - 
“ “5 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I lll C BAT NHAT] 


2si Bdi lam: 

Bai 4.68: a) Ta co do thi ham so y = f (x) tren [0;l] la mot doan thang AB voi A(0; — 3m+ 2) va 2?(1; — m + 3) nen 
phuong trinh / (a) = 0 co nghiem tren 

[0; l] <=> doan thang AB co diem chung voi true hoanh <^> cac diem dau mut A, B nam ve hai phia cua Ox (co the nam 
tren Ox). Dfeu nay co nghia la 

/(0)./(l)<0 (—3 m + 2)(— m + 3) <0<^-<m<3. 

3 


b) Ta co f (x) > 0 voi moi x g [-1; 2]<^> do thi cua ham so y = f (x) tren doan [—1; 2] nam tren Ox <^> hai dau mut cua 
doan thang do d'eu nam tren Ox 


<^> 


/(-l) > 0 

/( 2)>0 


—5 m + 1 > 0 
m + 4 > 0 


<^> —4 < m < 

” _ ^ 


Bai 4.69: Tim m de bat phuong trinh m 2x — 1 > 2x + 1 co tap nghiem la [1; +oo). 

A. m = 3 B. rn = 1 C. m > 1 D. m <1 

&Bai lam: 

Bai 4.69: Bat phuong trinh tuong duong voi 2 m — 2 x > m + 1 

Voi m = 1 thi bat phuong trinh vo nghiem do do khong thoa man yeu cau bai toan. 

777/ ~\~ 1 

Voi m > 1 bat phuong trinh tuong duong voi X > - 

2 m — 2 


777/ ~\~ 1 

Do do de bat phuong trinh co tap nghiem la [1; +oo) thi - — \ m — 3 (thoa man) 

2m — 2 

777/ ~\~ 1 

Voi m < 1 bat phuong trinh tuong duong voi X < - suy ra m < 1 khong thoa man yeu cau bai toan. 

2777/ — 2 


Vay 777/ = 3 la gia tri can tim. 


Bai 4.70: Tim m de hai bat phuong trinh sau tuong duong 
2 — 777/ x + 2777/ + 4 > 0 va (m + l)x + m 2 -4>0. 

A. 777/ < —1 B. —1 < 777/ < 2 C. 777/ > 2 D. ITL = 0 

2si Bdi lam: 

Bai 4.70: * Voi m — 2 bat phuong trinh (2-m)x + 2m + 4 > 0 (1) tro thanh 0.x + 8 > 0 (nghiem dung voi moi X), bat 
phuong trinh (m + l)x + m 2 -4>0 (2) tro thanh 3x > 0 <=> x > 0 do do hai bat phuong trinh khong tuong duong. 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


8 













NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


* Voi m = — 1 bat phuong trinh (1) tra thanh 3x + 2>0<^>x>- —, bat phuong trinh (2) tro thanh 0.x - 3 > 0 ( vo nghiem) 

do do hai bat phuong trinh khong tirong dirong. 

* Voi m > 2 khong thoa man yeu cau bai toan 

*V6i —1 < m < 2 taco 1 « * > ^ ±i, 2 « x > 


Suy ra hai bat phirong trinh tirong dirong <^> 


m — 2 m + 1 

2 m + 4 4 — m 2 


<^> m = —2 (loai) 


m — 2 m + 1 
* Voi 771 < — 1 khong thoa man yeu cau bai toan 
Vay khong co gia tri nao cua m de hai bat phuong trinh tuong duong. 

> DANG TO AN 2: GlAl HE BAT PHl/ONG TRINH BAC NHAT MOT AN. 


1. Cac vi du minh hoa. 

Vi du 1. Giai cac he bat phuong trinh sau: 
f5x-2 > 4x + 5 


a) 


5x-4 < x + 2 


A. 


x > 7 

3 

x < — 

2 


B. x>7 


3 

C. x < - 
2 


D. Vo nghiem 


b) 


6x + — < 4x + 7 
7 


8x + 3 


< 2x + 5 


A. x < : 


B. x < 


22 


C. x > 


D. x > 


22 


5x-2 < 4x + 5 
C) |x 2 < (x + 2) 2 

A. —1 < x 


B. x < 7 


C. -1 < x < 7 


D. Vo nghiem 


d) 


x —1 < 2x-3 
3x < x + 5 
5-3x 

-< x-3 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHllONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


11 ^ 5 

A. — < x < - 
5 ~ ~ 2 


B.x>2 


11 ^ 

C. — < x 

5 “ 


D. x < 


Leri gidi 

a) He bat phuong trinh tuong duong voi 


5x-2 > 4x + 5 
5x-4 < x + 2 


x > 7 
3 

x < - 
2 


Suy ra he bat phuong trinh vo nghiem. 
b) He bat phuong trinh tuong duong voi 


6x H— <0 + 7 
7 

8a; + 3 n _ 
-< 2a; + 5 


22 

x < — 

7 


x < 


„ 4 + X < - 

7 4 


Vay he bat phuong trinh co nghiem la x < ■ 


c) He bat phuong trinh tuong duong voi 


X < 7 
x > — 1 


-1 < X < 7 


Vay he bat phuong trinh co nghiem la —1 < x < 7. 


d) He bat phuong trinh tuong duong voi 


x > 2 

5 11 5 

x < - 4+ — < x < - 

2 5 “ ~ 2 

x > — 

~ 5 


11 5 

Vay he bat phuong trinh co nghiem la — < X < — . 

5 2 


Vi du 2. Tim m de he bat phuong trinh sau co nghiem. 

2x — 1 < x + 2 

m m + 1 x + 4 m > m — 2 x + 3 m 2 + 6 


a) 


A. m > 0 


B. m < 0 


C. m<0 


D. m = 0 


b) 


j m(mx-l)<2 
|m(mx- 2)>2m + l 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHllONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


A. m > 


B. m = 


C. m < 


D. m < 


Lai gidi 

a) He bat phuang trinh tuang duang vai 


Suy ra he bat phuang trinh co nghiem khi va chi khi 


x < 3 

m 2 + 2 x > 3 m 2 — 4 m + 6 

3m 2 -4m+ 6 




x > 


x < 3 

3 m 2 — 4 m + 6 
m 2 + 2 


m 2 +2 


■<3»m>0. 


Vay m > 0 la gia tri can tim. 


b) He bat phirang trinh tirang dirang vai 


m 2 x <171+2 
m 2 x > 4m + 1 


Vai m = 0 ta co he bat phirang trinh tra thanh 


Ox < 2 

Ox > 1 


suy ra he bat phuang trinh vo nghiem 


Vai m ^ 0 ta co he bat phuang trinh tuang duang vai 


x < 


x > 


m + 2 

m 2 
4m + 1 

m 2 


N N m + 2 4 Til +1 1 

Suy ra he bat phuang trinh co nghiem khi va chi khi --— > --— <^> m < — 


m 


m 


lx, 

Vay m < — la gia tri can tim. 


Vi du 3. Tim m de he bat phuang trinh sau vo nghiem. 


a) 


f(x-3) 2 >x 2 +7x + 1 
12m < 8 + 5x 


a 72 

A. m < — 
13 


D 72 
B. m * — 
13 


^ 72 
C. m > — 
“ 13 


72 

D. rn > — 
13 


b) 


mx + 1 < x — 1 
2 x — 3 <5 i-4 


A. m > 1 


B. m > 1 


C. m = 1 


D.Vo nghiem 


Lai giai 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


a) He bat phuang trinh tuang duang vai 


“ 13 

^ 2m — 8 
x >- 


^ N 8 2m — 8 72 

Suy ra he bat phuang trinh vo nghiem m > — 

13 5 13 

72 

Vay m > — la gia tri can tim. 


b) He bat phirang trinh tirang dirang vai 


Vai m = 1 he bat phirang trinh tra thanh 


m — 1 x < —2 

14 

x > — 

3 

Ox < —2 

14 (he bpt vo nghiem) 

x > — 


Vai m > 1 he bat phirang trinh 


x< 


m -1 


x > 


14 


suy ra he bat phuang trinh vo nghiem 


-2 14 , 4 

<=>-< — <^>-6<14(m-l)<^>m> — 

m-1 3 v ; 7 

Do do m > 1 thi he bat phuang trinh vo nghiem 

-2 


x> 


X > 


Vai m < 1 he bat phuang trinh 

Vay gia tri can tim la m > 1. 

Vi du 4. Tim m de he bat phuang trinh 


m-1 

14 


(he bpt luon co nghiem) 


2m x + 1 > x + 3 
4 mx + 3 > 4x 


co nghiem duy nhat. 


A. m = 


1 


B. m = — 

4 


C. m = 1 


D. m = — 
2 


Lai gidi 


He bat phuang trinh tuang duang vai 
Gia su he bat phuang trinh co nghiem duy nhat thi 


(2m-l)x > 3-2m 
(4m-4)x > -3 

3 — 2m 


2m - 1 4 m — 4 


« 8m 2 -26m + 15 = 0 <^> m = — hoac m — — 


r '3 ^ 


Vai m = — he phuang trinh tra thanh 


j 


--1 x > 3— x > 3 

<^>x = 3 

|x<3 

-x > -3 1 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 
























NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHllONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


Voi m = — he phirang trinh tra thanh 
2 


4x > —2 1 

x > — 
6x > —3 2 


Vay gia tri can tim la m — —. 

3. Bai tap luyen tap. 

Bai 4.71: Giai cac he bat phuong trinh sau: 


a) 


4x-5 


7 

3x + 8 


< x + 3 
> 2x-5 


26 28 

A.-< x < — 

3 5 


« 26 
B.- < x 

3 


28 

C. x< — 

5 


D. Vo nghiem 


b) 


— -12x < x + — 

3 2 

4x-3 2-x 

- < - 

, 2 3 

5 

13 

5 

/ 13 

H 

VI 

< 

B. x < — 

C. — 

< x < — 

78 

14 

78 

14 


D. Vo nghiem 


c) 


x 4 
-<x + - 
2 3 

2x-9 19 + x 


3 2 

A. x>12 


B. x>75 


C. x> 75 


D. x<75 


d) 


11 — x 


> 2x — 5 


2 3x + l > 


x — 8 


12 21 

A.- < x < — 

11 5 


_ 21 
B. x < — 
5 


12 ^ 

C.-< x 

11 


D. Vo nghiem 


2a Bai lam: 

26 28 5 ^ 13 

Bai 4.71: a)-< X < — b) — < X < — 

3 5 78 14 


c) x>75 


12 21 

d)-< x < — 

11 5 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


Bai 4.72: Tim m de he bat phuong trinh sau co nghiem. 

4 x — 3 +1 < 3 x — 3 

a) 

x + m > 1 

A. m>-l B. m > —2 C. m>0 D. m > 2 


b) 


2(x + 5)<3(x + 4) 
-3x-8>5(x-8) 
m(x + 2) <(m + l)x + m-2 


A. m < —2 

lam: 


B. m<2 


C. m > — 1 


Bai 4.72: a) He bat phuong trinh tuong duong vdi 


x < 2 
x > 1 — m 


D. m<l 


Suy ra he bat phuong trinh co nghiem khi va chi khi 2>l-m<^>m>-l 
Vay m > —1 la gia tri can tim. 


b) He bat phuong trinh tuong duong voi 


x > -2 
x < 4 o 
x > m + 2 


—2 < x < 4 
x > m + 2 


Suy ra he bat phuong trinh co nghiem khi va chi khi 

m + 2<4<=>m<-2 

Vay m < —2 la gia tri can tim. 


Bai 4.73: Tim m de he bat phuong trinh sau vo nghiem. 

2x + 7 > 8x + 1 

a) 

m + 5 < 2x 

A. m > 3 B. m > —3 C. m > —3 D. m < —3 


b) 


3x + 5 > x-1 
< (x + 2) 2 < (x-l) 2 +9 
mx + l>(m-2)x + m 


A. m > 3 


B. m > —3 


C. m > —3 D. m<—3 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


14 















NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


teBai lam: 

Bai 4.73: a) He bat phuong trinh tuong duong voi 


x<l 

m + 5 

x >- 

2 


Suy ra he bat phuong trinh vo nghiem 1 < - m > 

2 

Vay m > -3 la gia tri can tim. 


-3 


b) He bat phirang trinh tirang dirang vai 


x > — 3 

x < 1 

m — 1 
x > - 

2 


—3 < x < 1 

m — 1 
x > - 

2 


Suy ra he bat phuong trinh vo nghiem - > 1 m > 3 

2 

Vay m > 3 la gia tri can tim. 


Bai 4.74: Tim m de phuong trinh 15x 2 — llxy + 2y 2 = -7 co nghiem thoa man 


9 

A. — < m < 0 
2 


B. m = 0 


C. m^O 


x<y 

2 

2 m x + 3 my < 0 

D.Vo nghiem 


2st Bai lam: 

Bai 4.74: Ta thay neu y — 0 thi phuong trinh vo nghiem 
Voi y ^ 0. Dat x = ty khi do 

15x 2 - llxy + 2y 2 = -7 y 2 (l5t 2 - lit + 2) = -7 


x < y 

o 

2m x + 3my < 0 


<=> 


y(t - 1) < o 
y(2m?t + 3m) < 0 


C) 


1 2 

Phuong trinh co nghiem •»15t 2 -llt + 2<0<ts>(3t-l)(5t-2)<0<ti>-<t< — 


Dodo (*) «• 


V > o 

2m 2 t + 3m < 0 


Nhu vay ta can tim m de he bat phuong trinh 


1 , 2 

— <t <- 

3 5 (**) co nghiem voi an t. 

2 rr^t + 3m < 0 


Voi m = 0 thi he bat phuong trinh (**) co nghiem 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PHUONG TRINH VA HE BAT PHllONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


V6i m^O 


(**)<=>! 


1 2 
-<r < — 
3 5 

3 

t <- 

2m 


do do 


m > 0 


3 1 

He bat phuong trinh (**) c6 nghiem -> — 

2 m 3 


9 

m<_ o 9 

■ ( — <m< 0. 

m < 0 2 


9 

m > — 
2 


9 N , 

Vay — <m<0 lanhunggia tri can tim. 


DANG TOAN 3: BAT PHllONG TRINH QUV VE BAT PHl/ONG TRINH, HE BAT PHl/ONG TRINH BAC NHAT 
MOT AN. 

1. Cac vl du minh hoa. 

TTIX — 777/ 1 

Vi du 1: Cho bat phuong trinh tham so - > 0, Khang dinh nao sau day sai? 

x — 1 


A. 0 < m < — tap nghiem bat phuong trinh la S — — oo; 1 U 


1 — 777/ 


-;+oo 


777/ 


B. m = — tap nghiem bat phuong trinh la S = R \ 1 


C. m > — tap nghiem bat phuong trinh la S = 


1 — 777/ 


777/ 


U li -|-oo 


D. m < 0 tap nghiem bat phuong trinh la S = 


l-m 


777/ 


Lai giai 
DKXD: x ^ 1 


Bat phuong trinh tuong duong voi 


x > 1 

mx — 777/ + 1 > 0 


(3) hoac 


J X < 1 

[mx - m +1 < 0 


(4) 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


+ TH1: m > 0 ta co (3) 


x > 1 

1 rn va (4) <=> 


x > 


m 


x < 1 

1-m 


x< 


m 


, 1 — m 1 1 — m 

Neu- > 1 <^> m < - khi do (3) <^> x > - va (4) <=> x < 1 

m 2 m 


Suy ra nghiem cua bat phuong trinh la x e (-oo;l) 


u 


\ 

1-m 

-;+oo 

m 


^ — jYi 1 

Neu- = 1 ^ rn — khi do (3) « x > 1 va (4) x <1 

m 2 

Suy ra nghiem cua bat phuong trinh la X £ R \ 1 

Neu -—— <lom> - khi do (3) x > 1 va (4) x < -—— 

m2 m 


Suy ra nghiem cua bat phuong trinh la X G 

x 1 

+ TH2: m = 0 ta co (3) tro thanh 


( -i A 

1 — m 


m 


U 1; +oo 


Ox + 1 > 0 

Suy ra nghiem cua bat phuong trinh la x 6 1; +oo 


X > 1, (4) tro thanh 


x < 1 

Ox + 1 < 0 


(vo nghiem) 


Neu 



X > 1 

X < 1 



3: m < 0 ta co (3) <=> < 

1-m va(4) <=>■ 

1-m 



X < - 

x >- 




m 

m 



1 — m 

1 

' -i \ 

1 — m 


( -x \ 

1 — m 

-> 1 <^> m < 

— khi do (3) <=> x e 

1; 

va (4) x G — oo;l U 

;+oo 

m 

2 l 

. m ) 


m 


Suy ra voi m < 0 nghiem cua bat phuong trinh la xef \ 1; 


1-m 


m 


Ket ludn 


1 

0 < Til < — tap nghiem bat phuong trinh la S = (-oo;l)u 

2 


1-m 

-;+oo 


m — — tap nghiem bat phuong trinh la S = M \ {l} 

2 


m > - tap nghiem bat phuong trinh la S 
2 


( 

1 — m 


m 


U l^ “boo 


rn — 0 tap nghiem bat phuong trinh la S = 1; +00 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRIN1 
BAT NHAT. DAU CUA NHI I IIL C B 


m < 0 tap nghiem bat phuong trinh la S = 


i; 


1 — m 


m 


Vi du 2: Cho bat phu'emg trinh ^m 2 -4jx-m + 3 > 2. 
a) Giai bat phirong trinh khi rn = 1 


A. S = (— oo;——] 
3 


B. S = 


— ;+oo 

3 


c. S = 


b) Tim rn de bat phirong trinh nghiem dung vdi moi x 

A. m = 2 B. m = —2 C. m = ±2 


Lai giai 

a) Khi rn, — 1 bat phuong trinh trd thanh \l—3x + 2 > 2 




-3x + 2 > 0 2 

„ ^ . 44- x < — 

-3a; + 2 > 4 “ 3 


Vay tap nghiem bat phuong trinh la S = (— oo; - ] 

3 

b) DKXD: (m 2 -4)x-m + 3 > 0 (*) 

Gia su bat phuong trinh nghiem dung vdi moi X thi khi do ( 5t ) dung moi X 
Suy ram 2 — 4 = 0Om = ±2 

Voi m = 2 ta co bat phuong trinh trd thanh \/0-x -2 + 3 > 2 (vo nghiem) 

Voi m — —2 ta co bat phuong trinh trd thanh Vo.x + 2 + 3 > 2 (dung vdi moi X ) 
Vay m = —2 la gia tri can tim. 

Vi du 3: Cho bat phuong trinh V x — l(x — 2m + 2) > 0 
a) Giai bat phuong trinh khi m = 2 

A. S = {l}u[2;+oo) B. S = 1 U -oo;2 


C. S = 


D. S = 0 


b) Tim m de moi x G [ 2; 3 J deu la nghiem cua bat phuong trinh da cho. 


A. m < - 

2 


B. - < m < 2 
2 


C. m<2 


Leri giai 

a) Khi m — 2 bat phuong trinh trd thanh \fx— T(x—2) > 0 


I VA HE BAT PHlTONG TRINH 
AT NHAT] 


D. S = 0 


D.Khong ton tai m 


D. m = - 

2 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


Vx-i = o 


Bat phuong trinh tuang duang vai 


x — 1 > 0 
x-2 > 0 


<^> 


x = l 
X>1 <=> 
x > 2 


x = l 
x > 2 


Vay tap nghiem bat phuong trinh la S = 1 U [2; +oo). 

n/x — 1 = 0 

b) Bat phuong trinh tuang dirong vai x — 1 > 0 o- 

x — 2 m + 2 > 0 


x = l 
x>l 

x > 2 m -2 


+ TH1: 2m-2 > 1 <^> m > — : Ta co bat phirang trinh<^> 


x = l 

x > 2 m -2 


Suy ra tap nghiem bat phirang trinh la S = 1 U [2m — 2; +oo). 

Do do moi x g [ 2 ; 3] d'eu la nghiem cua bat phirang trinh (*) 

[ 2; 3 ] cS^2m-2<2<^m<2 


Suy ra — < m < 2 thoa man yeu cau bai toan. 


+ TH2: 2m - 2 = l<^>m = — :Taco bat phuang trinh 


x = 1 
x > 1 


x > 1 


Suy ra m = — thoa man yeu cau bai toan. 

3 

+ TH3: 2m — 2<l<^m<— :Taco bat phuong trinh <=> 

2 


x = l 
x>l 


'<=>X>1 


Suy ra m < — thoa man yeu cau bai toan. 

Vay gia tri can tim la m < 2. 

Vi du 4: Tim tat ca cac gia tri cua m de 

a) Bat phuong trinh mx + 4 > 0 (1) nghiem dung voi moi \x < 8 


A. — - < rn < - 

2 ~ ~ 2 


B. m < 0 


C. m > 0 


D. — < m < 0 
2 


b) Bat phuong trinh 


mx 


x 2 + 1 


2m — 3 < 0 ( 2 ) nghiem dung voi moi x G (0; + 00 ) 


A. m > — 
2 


B. m < 


C. m > 0 


D. - < m < 0 

2 “ 


Lai gidi 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH V 
BAT NHAT. DAU CUA NHI I I IL C BAT 


a) Cdch 2: Ta co |x| < 8 <=> -8 < x < 8 <=> x e (-8;8) 

4 


+ TH1: m > 0 ta co (1) <^> mx > -4 o x > — 


m 


Suy ra tap nghiem bat phuong trinh (1) la S = 


-; +oo 

m 


Bat phuong trinh (1) nghiem dung vai moi \x < 8 khi va chi khi 


(-8;8)cSo —-<-8om <- 

V 7 m 2 


Suy ra 0 < m < — thoa man yeu cau bai toan. 

+ TH2: m = 0 khi do bat phuong trinh (1) tro thanh 0.x + 4 > 0 (dung vai moi x) 
Do do m = 0 thoa man yeu cau bai toan. 

4 

+ TH3: m < 0 ta co (1) <^> mx > -4 o x <- 

m 


Suy ra tap nghiem bat phuong trinh (1) la S — 


-oo;- 


m 


Bat phuong trinh (1) nghiem dung voi moi \x < 8 khi va chi khi 


(-8; 8) cSo —— > 8 o m > —— 

V 7 m 2 


Suy ra — — < m < 0 thoa man yeu cau bai toan. 

1 1 ^ 

Vay -— < m < — la gia tri can tim. 

Cdch 2: Bat phuong trinh (1) nghiem dung voi moi \x < 8 khi va chi khi mx + 4 > 


Xet ham so f X = mx + 4 . Ta biet do thi la mot dudng thang do do 
f(x) = mx + 4 > 0, Vx G —8; 8 

1 


/(- 8 ) > 0 
/( 8 ) > 0 




—8m + 4 > 0 
8 m + 4 > 0 




m < 


m > — 
“ 2 


2 1 / / 1 
z —- < m < - 


1 i 

Vay —— < m < — la gia tri can tim. 


A HE BAT PHlTONG TRINH 
NHAT] 


0, \/x e —8; 8 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHllONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


X 

b) Dat t — — -bat phuong trinh tro thanh mt — 2m — 3 < 0 

x +1 

X X 1 1 

Voi x > 0 ta co - < — 1 = — — khi do 0 < t < — 

x 2 +1 “ 2-Jx? 2 2 

Bat phuong trinh (2) nghiem dung voi moi X E (0; +oo) khi va chi khi bat phuong trinh mt-2m-3 < 0 dung voi moi 


t e (0; — ] 

v > 2 j 


—2m — 3 < 0 

1 ^ 

-m — 2m — 3 < 0 

12 


m > — 3 

2 m > — 

m > —2 ~ 


3 

Vay m > - — la gia tri can tim. 


Nhdn xet : Bat phuong trinh / x = ax + b > 0, Vx E | cr; [3 J 

f a >0 


f a > 0 


/ x = ax + b > 0, Vx E ol] f3 ^ 


f P >0 


/ P >0 

. Cac truong hop khac tuong tu. 


, Bat phuong trinh 


Vi du 5: Cho phuong trinh m + 1 x 2 — 4 m + 3 x + 4 m + 1 = 0 (1). Tim m de phuong trinh (1) 


a) Co mot nghiem Ion hon 2 va mot nghiem nho hon 2. 

A. m > -1 B. m — —1 C. m^-1 


D. Vo nghiem 


b) Co it nhat mot nghiem Ion hon 2 


A. m = — 1 


B. — <m<-l 
4 


C. m > —1 


D. m> — 
4 


Lai gidi 

Dat y = x — 2 ^ x = y -\- 2 khi do phuong trinh (1) tro thanh 
(m + l)(y + 2) 2 -(4m + 3)(y + 2) + 4m + l = 0 

m + lt/ 2 +4m + ly + 4m + l — Am + 3 y — 2 Am + 3 + Am + 1 = 0 
<=> (m + l)y 2 +y —1 = 0 (2) 

a) Phuong trinh (1) co mot nghiem Ion hon 2 mot nghiem nho hon 2 khi va chi khi phuong trinh (2) co hai nghiem trai 
+ TH1: Voi rn — —1 phuong trinh (2) tro thanh y-l = 0<^>y = l suy ra m —1 khong thoa man yeu cau bai toan 
TH2: Voi m ^ -1 phuong trinh (2) la phuong trinh bac hai do do no co hai nghiem trai dau 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I Ill C BAT NHAT] 


++ P < 0 <^> 


-1 


<0<^>ra + l>0<^>ra>—1 


771 + 1 

Vayvoi m > — 1 thi phuong trinh (1) 

b) Ta co phuong trinh (1) co it nhat mot nghiem Ion hon hoac bang 2 khi va chi khi phuong trinh (2) co it nhat mot 
nghiem duong. 

• Voi m = — 1 phuong trinh (2) tro thanh y-l = 0<^>y = l suy ra m = — 1 thoamanyeu caubai toan 

• Voi m ^ -1 phirong trinh (2) la phirong trinh bac hai 
+ TH1: Phirong trinh (2) co hai nghiem dirong phan biet 

1 + 4 771 + 1 >0 




A > 0 
S > 0 
P > 0 


—— >0 ^ 

m +1 "" 


1 


> 0 


m >- 5 

4 <=> — < m < — 1 

m < — 1 ^ 


m +1 

+ TH2: Phuong trinh (2) co hai nghiem trai dau Til > —1 (theo cau a) 
+ TH3: Phuong trinh (2) co nghiem kep duong 


<=>■ 


o 

II 

< 

l + 4(m + l) = 0 

< 

1 < ^ < 

[s> 0 

>0 


m + 1 


5 

m = — 5 

4 <=> m = — 
. 4 

m < -1 


+ TH4: Phuong trinh (2) co mot nghiem duong va mot nghiem bang khong 
1 


<=> < 


S>0 

P = 0 o <1 
A > 0 


m + 1 
1 


>0 


= 0 


(khong ton tai gia tri nao cua m ) 


m + 1 
l + 4(m + l)>0 


Vay m > ——Ik gia tri can tim. 

Nhan xet: De so sanh nghiem phirong trinh bac hai ax 2 + bx + c = 0 voi so thirc a ta dat y — x — ol va quy ve viec xet 
dau nghiem cua phuong trinh bac hai 


2. Bai tap luyen tap 

Bai 4.75: Cho bat phuong trinh ^ X + m —- > 0 . Khang dinh nao sau day la sai? 


x + 1 


A. m < 3 tap nghiem bat phuong trinh la S = (-oo;-l)u 

B. rn — 3 tap nghiem bat phuong trinh la S = R \ — 


f .i A 

1-m 

-;+oo 

V ^ 

1 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I lll C BAT NHAT] 


C. m > 3 tap nghiem bat phirong trinh la S 


1 — m 


-oo;- 


U 


—l;+cx> . 


D. Ca A, B, C cfeu sai 
t&Bai lam: 

Bai 4.75: DKXD: x ^ -1 


Bat phuong trinh tuong duong voi 


Ta co (l)-O- 


x > —1 

1 — m' P) <=> 
x >- 


x > — 1 

2x + m — 1 > 0 

x < -1 

1-m 

x <- 


(1) hoac 


x < — 1 

2x + m — 1 < 0 


( 2 ) 


\ — jjl \ — jji 

Neu- > — 1 m < 3 thi (1) <^> x > -, (2)4=> x < —1 


Suy ra bat phuang trinh co nghiem la x e (- 00 ;—l)u 
1 — m 


1-m 


- * +00 


Neu 


-1 ^ rn = 3 thi (1)<=>x>-1, (2)<^> x < — 1 


Suy ra bat phuang trinh co nghiem la xef\ |-l| 
1 — m 


Neu 


< — 1 m > 3 thi (1) <=>x>-l,(2) x < 


1 — m 


Suy ra nghiem cua bat phuang trinh la x < 
Ket ludn 


r 1-m' 


u 


(—1; +00) 


rn < 3 tap nghiem bat phuang trinh la S = — 00 ; —1 U 


1 — m 


-;+°o 


m 


= 3 tap nghiem bat phuang trinh la S = M \ {-l} 


m > 3 tap nghiem bat phuang trinh la S = 


1 — m 


U — l;+oo 


Bai 4.76: Tim dieu kien cua m de phuang trinh 2x 2 + 2 m — 1 x -\- m — 1 = 0 
a) Co hai nghiem khac dau 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I Ill C BAT NHAT] 


m >1 
3 

m * - 


B. m < 1 


C. m ^ - 


D. Vo nghiem 


b) Co hai nghiem phan biet d'eu am 
m > 1 


3 

m ^ — 
2 


B. m > 1 


C. m ^ — 
2 


D. Vo nghiem 


c) Co hai nghiem phan biet deu duong 
m >1 


A. 


3 

m * - 
2 


B. m > 1 


C. m ^ - 
2 


D. Vo nghiem 


d) Co hai nghiem bang nhau ve gia tri tuyet doi va trai dau nhau 

m > 1 


3 

m - 
2 


B. m>l 


C. m = — 

2 


D. Vo nghiem 


2st Bai lam: 

Bai 4.76: a) Phnong trinh co hai nghiem khac dau khi P < 0 hay m — 1 < 0 m < 1. 

b) Phuong trinh co hai nghiem phan biet deu am khi 

m > 1 
3 

m ^ - 
2 

c) Phuong trinh co hai nghiem phan biet d'eu duong khi 

2 


A > 0 

(2m-3) 2 >0 

S < 0 <=> < 

1 - 2m < 0 

P>0 

m-1 > 0 


A > 0 
S > 0 ^ \ 
P > 0 


2 m — 3 >0 

1 — 2m >0 khong co gia tri nao cua m thoa man 
m — 1 > 0 


d) Phuong trinh co hai nghiem bang nhau ve gia tri tuyet doi va trai dau nhau hay phuong trinh co hai nghiem doi nhau , 

|A>0 1 

Phuong trinh co hai nghiem doi nhau khi va chi khi ^ 1 - 2m = 0 <=> m = —. 

Bai 4.77: Cho bat phuong trinh n/4 — x \ m 2 + 1 x — 5m 2 1 < 0. Khang dinh nao sau day la sai? 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PI I L ONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


A. Neu -2 < m < 2 <z> 


x< 


x = 4 
5m 2 


m 2 +1 


B. Neu m < —2vm > 2 <=> x < 4 

C. Ca A, B deu dung 

D. Ca A, B deu sai 
2s .Bai lam: 


Bai 4.77: Ta co bpt <=> 


x = 4 
[ x < 4 
l(m 2 +l)x-5m 2 <0 


x = 4 
x<4 


x< 


5m 2 
m 2 +1 


n 


5m 2 

• Neu-< 4 <=> m 2 < 4 <» -2 < m < 2 ta co 

m 2 +1 

x = 4 
5m 2 


(*)«> 


x< 


m 2 +1 


, 5m 2 . 2 ^ . 

• Neu —--> 4 m > 4 

m + 1 


m > 2 
m < —2 


:(»)» 


x = 4 
x < 4 


x<4 


Bai 4.78: 


a) Cho bat phuong trinh 


1 + 


4x 


1 + x 2 


m + 


2x 


1 + x 2 


< 3. Tim m de bat phuong trinh nghiem dung vbi moi X > 0 . 


A. —4 < m 


B. rn < - 
3 


C. —4 < m < - 
3 


D. Vo nghiem 


b) Vdi dieu kien nao cua a, b thi bat phuong trinh a 


1 

x + - 
x 


A. a = 0;b>0 
2s Bai lam: 


B. a = 0;b > 0 


+ b > 0 nghiem dung vdi moi X 
C. a = 0;6 = 0 D. a^0;b>0 


Bai 4.78: a) -4 < m < — b) a = 0;b > 0 


Bai 4.79: Tim m de phuong trinh (x 2 — 2xj — 2m (x 2 — 2xj + m + 3 = 0 co 2 nghiem phan biet. 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I lll C BAT NHAT] 


l + \/l3 j 

C. me (— 00 ;—4) D.Vo nghiem 

teBai lam: 

Bai 4.79: Dat t = X 2 — 2x +1 khi do t > 0, suy ra A 2 — 2x = t — 1. Thay vao phuong trinh (1) ta dugc phuong trinh sau: 
t 2 -2(m + \)t + m + 4 = 0 (*) 

De phuong trinh ban dau co 2 nghiem phan biet thi pt (*) co 2 nghiem thoa < 0 < t 2 , hoac phirong trinh ( >f ') co 2 nghiem 
thoa 0 < t t = t 2 . 

• Phirong trinh (2) co nghiem t 1 <0<t 2 <=> P < 0 <^> m + 4 < 0 <=> m < —4. 

fA = 0 \m 2 +m -3 = 0 -1 + n/13 

• Phirong trinh (2) co nghiem 0 < t x —t 2 <^> \ <^> \ <^> m =-. 

[5>0 [m + 1 > 0 2 


A .me (-oo;-4)u< 


-i + x/i3 


B. m = 


Ket luan: voi m E (— 00 ; —4^ 



thi phirong trinh (1) co hai nghiem phan biet. 


§4. DAU CUA NHI THtf C BAC NHAT 
A TOM TAT LY THUYET. 

1. Nhi thiic bac nhat va dau cua no. 
a) Dinh nghia nhi thiic bac nhat: 

NM thiic bac nhat (doi voi x) la bieu thiic dang ax + b , trong do a va b la hai so cho triroc voi a ^ 0. 


x n = 


dirge ggi la nghiem cau nhi thiic bac nhat f (x) = ax + b . 


b) Dau cua nhi thiic bac nhat 

Dinh It: Nhi thiic bac nhat / x = ax + 6 cimg dau voi he so a khi x Ion hon nghiem va trai dau voi he so a x nho 
hon nghiem cua no. 


2. Mot so'ling dung. 

a) Giai bat phirong trinh tich 

• Dang P(x) >0 (1) (trong do P X la tich cac nhi thiic bac nhat.) 


• Cach giai: Lap bang xet dau cua P(x) . Tu do suy ra tap nghiem cua (1). 

b) Giai bat phirong trinh chiia an d mau 

p(x') 

• Dang - > 0 (2) (trong do P(x), Q( x ) la tich nhung nhi thiic bac nhat.) 

Q(x) 


• Cach giai: Lap bang xet dau cua 


P(x) 

Q{x) 


Tu do suy ra tap nghiem cua (2). 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PI I L ONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I lll C BAT NHAT] 


Chu y: 1) Khong nen qui dong va khii mau. 

2) Rut gon bat cac nhi thiic co luy thua bac chan (can luu y trong viec rut gon de tranh lam mat nghiem). 
c) Giai bat phuang trinh chiia an trong dau gia tri tuyet doi(GTTD) 

• Tuong tu nhu giai phuang trinh chiia an trong dau GTTD, ta thudng sii dung dinh nghia hoac tinh chat cua 
GTTD de khii dau GTTD. 

Chuy:V6i B>0 taco \A\ < B 44> -B < A < B; |a|>B«. 

B. CAC DANG TO AN VA PHl/ONG PHAP GlAl. 

> DANG 1: LAP BANG XET DAU BIEU THl/C CHUA NHI THl/C BAC NHAT HAI AN. 

1. Cac vi du minh hoa. 

Vi du 1: Lap bang xet dau cac bieu thiic sau 
a) —3 

A. 


X 

3 

—oo — +oo 

2 

— 2x + 3 

- 0 - 


A < -B 
A > B 


B. 


X 

3 

—00 — +00 

2 

-2x + 3 

+ 0 + 


C. 


X 

3 

—00 — +00 

2 

-2x + 3 

- 0 + 


D. 


X 

3 

—00 — +00 

2 

—2x + 3 

+ 0 


b) 4x-12 

A. 


X 

—00 


3 


+00 

4*-12 


- 

0 

- 



B. 


-oo 


+00 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


4x-12 


+ 0 + 


c. 


X 

—00 


3 


+00 

4x-12 


- 

0 

+ 



D. 


X 

—00 


4 


+00 

4x — 12 


- 

0 

+ 



c) x 2 -4 

A. 


X 

—00 

-2 


2 

+00 

x + 2 

- 

0 

- 

1 

+ 

<N 

1 

X 

- 

1 

- 

0 

+ 

x 2 -4 

+ 

0 

+ 

0 

+ 


B. 


X 

—00 

-2 


2 


+00 

x + 2 

+ 

0 

+ 

1 

+ 


x-2 

- 

1 

- 

0 

+ 


x 2 -4 

+ 

0 

- 

0 

+ 



C. 


X 

—00 

-2 


2 


+00 

x + 2 

- 

0 

+ 

1 

+ 


x-2 

+ 

1 

- 

0 

+ 


x 2 -4 

+ 

0 

- 

0 

+ 



D. 


X 

—00 

-2 


2 


+00 

x + 2 

- 

0 

+ 

1 

+ 


x-2 

- 

1 

- 

0 

+ 


x 2 -4 

+ 

0 

- 

0 

+ 



d) -2x 2 + 5x - 2 

A. 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


X 

1 0 

—oo — 2 +oo 

2 

X 

<N 

1 

+ 0-1 

x — 2 

- 1 - 0 + 

—2x 2 + 5x — 2 

- 0 + 0 - 


B. 


X 

1 

—oo — 2 +00 

2 

X 

<N 

1 

+ 0 + 1 

x — 2 

- 1 - 0 + 

-2x 2 + 5x - 2 

+ 0 + 0 


C. 


X 

1 

-oo — 2 +oo 

2 

l- 2 x 

+ 0 + 1 

x -2 

- 1 - 0 + 

- 2 x 2 + 5 x -2 

- 0 + 0 - 


D. 


X 

1 

—oo — 2 +00 

2 

l- 2 x 

+ 0-1 

x -2 

- 1 - 0 + 

-2x 2 + 5x - 2 

- 0 + 0 - 


Leri giai 

3 

a) Ta co - 2 x + 3 = 0 ox = - ; a = —2< 0 . 

2 


Bang xet dau 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


x + 2 

- 

0 

+ 

1 

+ 

CM 

1 

X 

- 

1 

- 

0 

+ 

x 2 -4 

+ 

0 

- 

0 

+ 


d) Ta co -2x 2 + 5x - 2 = 0 » 

Suy ra -2x 2 +5x-2 = -2 (x-2) 


x = 2 


1 

x = — 
2 


f 1 ^ 

x — 

V 


(x-2)(l-2x) 


Bang xet dau 


X 

1 . 

—00 — Z +00 

2 

1 — 2x 

+ 0-1 

x-2 

- 1 - 0 + 

-2x 2 +5x-2 

- 0 + 0 - 


Vi du 2: Lap bang xet dau cac bieu thuc sau 
x -2x + 3 

a) —v 

x-2 

A. 


X 

—00 

3 

2 


2 


+00 

-2x + 3 

+ 

0 

- 

i 

- 


x-2 

+ 

1 

- 

0 

+ 


-2x + 3 

x — 2 

- 

0 

+ 

11 

- 



B. 


X 

—00 

3 

2 


2 


+00 

-2x + 3 

+ 

0 

- 

1 

- 


x-2 

- 

1 

+ 

0 

+ 


-2x + 3 

x — 2 

- 

0 

+ 

1 1 

- 



C. 


X 

—00 

3 

2 


2 


+00 

-2x + 3 

+ 

0 

- 

1 

- 


x-2 

+ 

1 

+ 

0 

+ 


-2x + 3 

x-2 


0 

+ 

1 1 

_ 



D. 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


X 

—00 

3 

2 


2 


+00 

-2x + 3 

+ 

0 

- 

i 

- 


x-2 

- 

1 

- 

0 

+ 


- 2 x + 3 

x — 2 

- 

0 

+ 

11 

- 



A. 


X 

—00 

0 


3 


4 

+00 

4x-12 

- 

1 

- 

0 

+ 

i 

+ 

X 

- 

0 

+ 

1 

+ 

i 

+ 

x-4 

- 

i 

- 

1 

+ 

0 

+ 

4x-12 








X 

i 

~x 

- 

11 

+ 

0 

- 

11 

+ 


B. 


X 

—00 

0 


3 


4 

+00 

4x-12 

+ 

1 

- 

0 

+ 

1 

+ 

X 

- 

0 

+ 

1 

+ 

1 

+ 

x-4 

- 

1 

- 

1 

- 

0 

+ 

4x-12 








X 

i 

"x 

- 

11 

+ 

0 

- 

11 

+ 


C. 


X 

—00 

0 


3 


4 

+00 

4jc-12 

- 

i 

+ 

0 

+ 

1 

+ 

X 

- 

0 

+ 

1 

+ 

1 

+ 

1 

X 

- 

1 

- 

1 

- 

0 

+ 

4x-12 








x 2 -4x 

- 

11 

+ 

0 

- 

11 

+ 


D. 


X 

—00 

0 


3 


4 

+00 

4jc-12 

- 

1 

- 

0 

+ 

1 

+ 

X 

- 

0 

+ 

1 

+ 

1 

+ 

x-4 

- 

1 

- 

1 

- 

0 

+ 

4x-12 








X 

1 

"x 

- 

11 

+ 

0 

- 

11 

+ 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


c) x^4-x 2 )(x + 2) 

A. 


X 

—00 

-2 


0 


2 

+00 

X 

- 

1 

- 

0 

+ 

1 

+ 

2 -x 

+ 

1 

+ 

1 

+ 

0 

- 

x + 2 

- 

0 

+ 

1 

+ 

1 

+ 

x(4-x 2 )(x + 2) 


0 


0 

+ 

0 



B. 


X 

—00 

-2 


0 


2 +oo 

X 

+ 

i 

- 

0 

+ 

1 + 

X 

1 

<N 

+ 

i 

+ 

1 

+ 

0 + 

x + 2 

+ 

0 

+ 

1 

+ 

1 + 

x(4-x z )(x + 2) 


0 


0 


0 

— 

— 

+ 


C. 


X 

—00 

-2 


0 


2 

+00 

X 

- 

1 

- 

0 

+ 

1 

+ 

X 

1 

<N 

+ 

1 

+ 

1 

+ 

0 

+ 

x + 2 

- 

0 

+ 

1 

+ 

1 

+ 

x(4-x 2 )(x + 2) 

_ 

0 


0 

+ 

0 



D. 


X 

—00 

-2 


0 


2 

+00 

X 

+ 

1 

- 

0 

+ 

1 

+ 

2 -x 

+ 

1 

+ 

1 

+ 

0 

- 

x + 2 

- 

0 

+ 

1 

+ 

1 

+ 

x(4-x z )(x + 2) 

_ 

0 

_ 

0 

+ 

0 



d) 1- 


4x 2 


A. 


X 

, i . 

—00 —1 - 1 +oo 

3 

3x + l 

+ 1 - 0 + 1 + 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


1-x 

+ 

1 

+ 1 

+ 

0 

- 

X +1 

- 

0 

+ 1 

+ 

1 

+ 

4x 2 

1 4X 2 
( x + l) 

- 

11 

- 

0 + 

0 

- 



C. 


X 

—00 

-1 


1 

3 


1 +00 

3x + l 

- 

1 

- 

0 

+ 

1 + 

1-x 

+ 

1 

+ 

1 

+ 

0 

x + l 

- 

0 

+ 

1 

+ 

1 + 

4x 2 

1 

(x + l) 

+ 

11 

+ 

0 

+ 

0 


D. 


X 

—00 

-1 


1 

3 


1 

+00 

3x + l 

- 

1 

- 

0 

+ 

1 

+ 

1-X 

+ 

1 

+ 

1 

+ 

0 

- 

X + 1 

- 

0 

+ 

1 

+ 

1 

+ 

4x 2 

1 4X 2 
(x + l) 

- 

11 

- 

0 

+ 

0 

- 


Lai giai 
a) Bang xet dau 


X 

3 

—GO — 2 +00 

2 

— 2x + 3 

+ 0-1 

x-2 

- 1 - 0 + 

-2x + 3 

x — 2 

- 0 + II 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


b) Ta co 


4.x - 12 4.x - 12 


x 2 — 4x x x — 4 

Bang x et dau 


X 

—00 

0 


3 


4 

+00 

4jc-12 

- 

1 

- 

0 

+ 

1 

+ 

X 

- 

0 

+ 

1 

+ 

1 

+ 

x —4 

- 

1 

- 

1 

- 

0 

+ 

10 H 

1 1 

H to 

- 

11 

+ 

0 

- 

1 1 

+ 


c) Ta co x 4 — x 2 (x + 2) m x 2 — x x + 2 


X 

—00 

-2 


0 


2 

+00 

X 

- 

i 

- 

0 

+ 

1 

+ 

X 

1 

<N 

+ 

i 

+ 

1 

+ 

0 

- 

x + 2 

- 

0 

+ 

1 

+ 

1 

+ 

x 4 — x 2 (x + 2) 


0 


0 

+ 

0 



d) Ta co 1- 


4x 


(x + l) 2 -4x 2 (3x + l)(l-x) 


(x + 1) ( x + lj 


(x + l ) 2 


Bang xet dau 


X 

—00 

-1 


1 

3 


1 

+00 

3x + l 

- 

1 

- 

0 

+ 

1 

+ 

1 — X 

+ 

1 

+ 

1 

+ 

0 

- 

x + l 

- 

0 

+ 

1 

+ 

1 

+ 

4x 2 

1 

(x + l) 

- 

11 

- 

0 

+ 

0 

- 


Vi du 3: Tuy vao m xet dau cac bieu thiic sau 


B. 


— 2x + m 
x — 2 


D. 


Leri gidi 

a) Ta co x-2 = 0 O x = 2,-2x + m = 0 O x = 


m 


THl: —>2<»m>4: 
2 

Bang xet dau 


X 

r, m 

-oo 2 — +oo 

2 

-2 x + m 

+ 1 + 0 - 

<N 

1 

X 

- 0 + 1 + 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


— 2x + m 

~ 

11 

+ 

0 

- 

x-2 







— 2x + m 

Suy ra --— >0<^2:G 


x 


2 ; 


m 


, - 2 x + m . / 

va -< 0 <is>xe(-oo; 2 )u 

x -2 v ’ 


—;+oo 

2 


m _ . — 2x + m —2x +2 

TH2: — = 2 m = 4: Ta co- = - = -2 

2 x — 2 x — 2 


Suy ra ~ 2x+ o m <0oxef\{2} 


x -2 


m 


TH3: -<2om<4: 
2 

Bang x et dau 




x - 2 x + m _ 

va -< 0 oxe 

x -2 


c - 2 x + m 
Suy ra - — >0oxe 

2. Bai tap luyen tap. 

Bai 4.80: Lap bang xet dau cac bieu thiic sau 
a) -4x + 8 

A. 


m 


u 


(2; +oo) 


X 

—00 

m 

T 


2 


+00 

-2x + m 

+ 

0 

- 

1 

- 


<N 

l 

X 

- 

1 

- 

0 

+ 


-2x + m 

x-2 

— 

11 

+ 

0 

— 



X 

—00 


2 


+00 

-4x + 8 


+ 

0 

+ 



B. 


X 

—00 


2 


+00 

-4x + 8 


- 

0 

- 



C. 


X 

—00 


2 


+00 

-4x + 8 


+ 

0 

- 



D. 


X 

—00 


2 


+00 

-4x + 8 


- 

0 

+ 



b) 3x + 9 

A. 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


X 

—00 


-3 


+00 

3x + 9 


- 

0 

- 



B. 


X 

—00 


-3 


+00 

3x + 9 


+ 

0 

+ 



C. 


X 

—00 


-3 


+00 

3x + 9 


- 

0 

+ 



D. 


X 

—00 


-3 


+00 

3x + 9 


+ 

0 

- 



c) x -\- 4x 3 

A. 


X 

—00 

-3 


-1 


+00 

x + 2 

+ 

0 

+ 

1 

+ 


x -2 

- 

1 

- 

0 

+ 


x 2 -4 

+ 

0 

- 

0 

+ 



B. 


X 

—00 

-3 


-1 


+00 

x + 2 

- 

0 

+ 

1 

+ 


x -2 

- 

1 

+ 

0 

+ 


x 2 -4 

+ 

0 

- 

0 

+ 



C. 


X 

—00 

-3 


-1 


+00 

x + 2 

- 

0 

+ 

1 

+ 


<N 

1 

X 

+ 

1 

- 

0 

+ 


x 2 -4 

+ 

0 

- 

0 

+ 



D. 


X 

—00 

-3 


-1 


+00 

x + 2 

- 

0 

+ 

1 

+ 


x -2 

- 

1 

- 

0 

+ 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PI I L ONG TRINH VA HE BAT PHUONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


x 2 -4 


+ 0 


0 + 


d) —3a: 2 + 10a; — 3 

A. 


X 

1 

—oo — 3 +oo 

3 

X 

CO 

1 

rH 

+ 0-1 

x-3 

+ 1 - 0 + 

-3x 2 +10x-3 

- 0 + 0 - 


B. 


X 

1 

—00 3 +00 

3 

1 — 3jc 

+ 0 + 1 

x-3 

- 1 - 0 + 

-3x 2 +10x-3 

- 0 + 0 - 


C. 


X 

1 o 

—oo — 3 +co 

3 

l-3x 

+ 0-1 

x-3 

- 1 - 0 + 

-3a: 2 + 10a: - 3 

- 0 + 0 + 


D. 


X 

1 

—oo — 3 +oo 

3 

l-3x 

+ 0-1 

x-3 

- 1 - 0 + 

-3x 2 +10x-3 

- 0 + 0 - 


2 si Bdi lam: 

Bai 4.80: a) Ta co + 8 = 0ox=2 / a = —4 < 0 . 
Bang xet dau 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


c) Ta co x 2 + 4x + 3 = (x + l)(x + 3), x \ — Q ^ x — x 0 ^ x — —3 

Bang xet dau 


X 

—00 

-3 

-1 


+00 

x + 2 

- 

0 

+ 1 

+ 


x-2 

- 

1 

0 

+ 


x 2 -4 

+ 

0 

0 

+ 


5 — 3x 2 + lOx — 3 

= 0 ^ 

' H H ' 

II II 

CO | 1— A CO 




Suyra -3x 2 +10x-3 = (x-3)(l-3x) 
Bang xet dau 


X 

1 a 

—co — 3 +00 

3 

1-3* 

+ 0-1 

x-3 

- 1 - 0 + 

-3+ +10* - 3 

- 0 + 0 - 


Bai 4.81: Lap bang xet dau cac bieu thxic sau 
x -2x + 4 
a ) —7- 

X —3 

A. 


X 

—00 

2 


3 

+00 

-2x+4 

+ 

0 

+ 

1 

- 

x-3 

+ 

1 

- 

0 

+ 

—2x + 4 

x — 3 

+ 

0 

+ 

11 

- 


B. 


X 

—00 

2 


3 

+00 

-2jc + 4 

+ 

0 

- 

1 

- 

x-3 

- 

1 

- 

0 

+ 

— 2x + 4 

x — 3 

- 

0 

+ 

1 1 

+ 


C. 


X 

—00 

2 


3 

+00 

-2x+4 

+ 

0 

+ 

1 

- 

x-3 

- 

1 

+ 

0 

+ 

-2x + 4 






x-3 

- 

0 

+ 

11 

- 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


D. 


X 

—00 

2 


3 

+00 

-2x + 4 

+ 

0 

- 

1 

- 

x—3 

- 

1 

- 

0 

+ 

-2x + 4 

x-3 

_ 

0 

+ 

1 1 

_ 


b) 


4x-8 
x 2 -3x 



B. 


X 

—00 

0 


2 


3 +00 

00 

1 

X 

+ 

1 

- 

0 

+ 

1 + 

X 

- 

0 

+ 

1 

+ 

1 + 

CO 

1 

X 

- 

i 

+ 

1 

+ 

+ 

o 

4x — 8 

x 2 — 3x 

- 

11 

+ 

0 

- 

11 + 



D. 


X 

—00 

0 


2 


3 

+00 

00 

1 

X 

- 

1 

- 

0 

+ 

1 

+ 

X 

- 

0 

+ 

1 

+ 

1 

+ 

x-3 

+ 

1 

- 

1 

- 

0 

+ 

X 

1 

00 








x 2 -3x 

- 

11 

+ 

0 

- 

11 

+ 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


c) x 9 — x 2 (x + 3) 


A. 


X 

—00 

-3 


0 


3 

+00 

X 

+ 

1 

- 

0 

+ 

1 

+ 

3-x 

+ 

1 

+ 

1 

+ 

0 

- 

x + 3 

- 

0 

+ 

1 

+ 

1 

+ 

x(9-x 2 )(x + 3) 

- 

0 

- 

0 

+ 

0 

- 


B. 


X 

—00 

-3 


0 


3 +00 

X 

- 

1 

+ 

0 

+ 

1 + 

3-x 

+ 

1 

+ 

1 

+ 

0 

x + 3 

- 

0 

+ 

1 

+ 

1 + 

x(9-x 2 )(x + 3) 

- 

0 

- 

0 

+ 

0 


C. 


X 

—00 

-3 


0 


3 +oo 

X 

- 

1 

- 

0 

+ 

1 + 

3-x 

+ 

1 

+ 

1 

+ 

0 

x + 3 

- 

0 

+ 

1 

+ 

1 + 

x(9-x 2 )(x + 3) 

- 

0 

+ 

0 

+ 

0 + 


D. 


X 

—00 

-3 


0 


3 

+00 

X 

- 

1 

- 

0 

+ 

1 

+ 

3-x 

+ 

1 

+ 

1 

+ 

0 

- 

x + 3 

- 

0 

+ 

1 

+ 

1 

+ 

x 9 — x 2 (x + 3) 

- 

0 

- 

0 

+ 

0 

- 


d) 


( x + 1 ) 2 


-1 


A. 


X 

—oo —I - +00 

2 

2x + l 

- 1 + 0 + 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PI I L ONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


x + 1 

- 

0 

+ 

1 

+ 

**,-1 
( x + 1 ) 

- 

1 1 

- 

0 

+ 



C. 


X 

1 

—00 -1 - +00 

2 

2x + l 

- 1 - 0 + 

x +1 

+ 0 + 1 + 

x2 2 -i 
( x+1 ) 

+ II - 0 + 


D. 


X 

1 

-00 -1 - +00 

2 

2x + l 

- 1 - 0 + 

x + 1 

- 0 + 1 + 

x2 2 -l 
( x+1 ) 

II - 0 + 


&Bdi lam: 

Bai 4.81: a) Bang xet dau 


X 

—00 

2 


3 


+00 

—2x + 4 

+ 

0 

- 

1 

- 


CO 

1 

X 

- 

1 

- 

0 

+ 


-2x + 4 

x-3 

— 

0 

+ 

1 1 

— 



b) Ta co 


4x-8 


x 2 -3x 


4x-8 

x(x-3) 


Bang x et dau 


X 

—00 

0 


2 


3 

+00 

-1^ 

1 

00 

- 

i 

- 

0 

+ 

1 

+ 

X 

- 

0 

+ 

1 

+ 

1 

+ 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I lll C BAT NHAT] 



Bang x et dau 


X 

—00 


-1 


1 

2 


+00 

2 x + l 


- 

1 

- 

0 

+ 


x + 1 


- 

0 

+ 

1 

+ 


X + 1 


- 

11 

- 

0 

+ 



> DANG 2: t/NG DUNG XET DAU CUA NHI THl/C bAc NHAT HAI AN VAO GlAl TOAn. 


1. Cac vi du minh hoa. 

Vi du 1: Giai cac bat phuong trinh sau 
a) x — 1 2 — 3x >0 


2 „ 

B. S = 

(2 A 

— ;1 

—;1 

3 


13 J 


b) (x-2)(x z -5x+4)<0 

A. S = (-oo;l) B. S = (2;4) 

c) (2x-l)(x 3 -l)<0 



B. S = 


U J 


2 _ 


d) x y/Hx — 3 3 — x 2 <0 
A. S = (— oo -S] 

C. S = 0 


r 2 > 


f 2 1 

-;1 

D. 5 = 

-;1 

L 3 J 


U _ 


C. 5=0 D. S = (-oo;l)u(2;4) 



n > 


ri 1 

C. S = 

— ;1 

D. 5 = 

-;1 




u _ 


B . S = [0; +oo) 

D. S = (— oo; —V3] U [0; + 00 ) 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


Lai gidi 

a) Ta co x — 1 2 — 3x 

Bang xet dau 


= 0^ 


x = 1 

2 

x = — 


X 

2 

—00 — ]_ +00 

3 

x — 1 

- 1 - 0 + 

2-3x 

1 

1 

o 

+ 

1 

to 

1 

CO 

** 

- 0 + 0 - 


Suy ra bat phuong trinh co tap nghiem la S = 


-;1 


b) Ta co x — 2 x 2 — 5x + 4 = x — 2 x — 1 x — 4 
Bang xet dau 


X 

—GO 

1 


2 


4 

+00 

x-1 

~ 

0 

+ 

1 

+ 

i 

+ 

x-2 

- 

1 

- 

0 

+ 

i 

+ 

x-3 

- 

1 

- 

1 

- 

0 

+ 

x — 2 x 2 — 5x + 4 

— 

0 

+ 

0 

- 

0 

+ 


Suy ra bat phuong trinh co tap nghiem la S = ( -oo; l)w(2;4). 
c) Ta co (2x-l)(x 3 -l) < 0 <=>(2x-l)(x-l)(x 2 + x + l) < 0 


2x — 1 x — 1 < 0 (vi + + £ + 1 = 
Bang xet dau 


x + 


+ -> 0 ) 
4 


X 

1 

—oo — 1 +00 

2 

x-1 

- 1 - 0 + 

2x-l 

- 0 + 1 + 

1 

to 

1 

CO 

+ 0 - 0 + 


n 1 

Suy ra bat phuong trinh co tap nghiem la S = —; 1 
d) Ta co x 4?>x — 3 3 — x 2 < 0 x*J~3 x — x/3 x/3 — x 4?> + x <0 

«■ +3x(x- X?) (x + S) ^ 0 «■ 


X = S 
x^x + %/3 j > 0 


Bang xet dau 


X 

—00 

s 

0 

+00 

X 

- 

1 

0 

+ 

X + S 

- 

0 + 

1 

+ 

(x-l)(2-3x) 

+ 

0 

0 

+ 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I Ill C BAT NHAT] 


Suy ra x x + 4?> >0<^i£ (—oo; —V3] U [0; + 00 ) 

Vay tap nghiem cua bat phuong trinh la S = (— 00 ; —■V3] U [0; + 00 ) 

Vi du 2: Giai cac bat phuong trinh sau 

. -2x + 4 

a) —-—-— < 0 


(2x-l)(3x + l) 

A. S = 

3 2 

C. S = (-^;t)u[2;+oo) D. S = 0 


B. S = [2; + 00 ) 


x — 3 x + 2 

b>--<1 

x —l 
A. S = (l;+oo) 

C. S = (—5; — 1) U (1; + 00 ) 


B. S = (—5;—1) 
D. S = 0 


1 


C) - 2 ^ 

x - 2 x + 4 

A. S — [4j -)-oo^ 

CS = (-4;0]U[4;+CX3) 


B. S = (-4;0] 
D. S = 0 


Leri giai 
a) Bang xet dau 


X 

—GO 

1 

3 


1 

2 


2 +00 

3x +1 

- 

0 

+ 

1 

+ 

1 + 

2x-l 

- 

1 

- 

0 

+ 

1 + 

-2x+4 

+ 

1 

+ 

1 

+ 

0 

-2x + 4 







(2x-l)(3x + l) 

+ 

1 1 

- 

11 

+ 

0 


Vay tap nghiem cua bat phuang trinh la S = ( — 7 5 r) U [2; + 00 ) 

3 2 


b) Ta co 


(x —3)(x + 2) (x-3)(x + 2) 


x -1 


X -1 


>0<?» , x t 5 . >0 


(x-l)(x + l) 


Bang xet dau 


X 

—00 

-5 


-1 


1 

+00 

x + 5 

- 

0 

+ 

1 

+ 

1 

+ 

x + l 

- 

1 

- 

0 

+ 

1 

+ 

x-1 

- 

1 

- 

1 

- 

0 

+ 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


x + 5 








(x-l)(x + l) 

- 

0 

+ 

11 

- 

11 

+ 


Vay tap nghiem cua bat phuong trinh la S = (-5; -1) u (1; +oo) 
x + 2 
lx*-4 


c) DKXD: 


1111 

Taco --<--->0 


(-2) 

x 2 -4x 


x+4 x+4 


( x_ 2 ) 


■> 0 <» 


c(x-4) 


_ c ( x ~ 4 ) 

(x + 4)(x-2) 2 ' ~ (x + 4)(x-2) 2 ' M (x + 4) 


>0<» 


>0 


X 

—GO 

-4 


0 


4 

+00 

x + 4 

- 

0 

+ 

1 

+ 

1 

+ 

X 

- 

1 

- 

0 

+ 

1 

+ 

x-4 

- 

1 

- 

1 

- 

0 

+ 

x(x-4) 

(x+4) 

- 

1 1 

+ 

0 

- 

0 

+ 


Ket hop voi dieu kien xac dinh suy ra tap nghiem cua bat phuong trinh la S = (—4; 0] U [4; +oo) 
Vi du 3: Giai cac bat phuong trinh sau: 
a) 1 2x + 1 1 < 3x 


A. S = (l;+oo) 


B. S = 


f 1 ) 

c. s = 

f -i) 

— ;+oo 

-oo; — 

U J 


l 2 J 


D. S = 0 


b) ||2x — l| — 4| > 3 

A. S = — oo;—3 

C. S = (4;+oo) 


B. S = (0;l) 

D. S = (— 00 ; -3)u(0;l)u(4;+oo) 


c) |x + l|-|x-2|>3 
A. S = [l;+oo) 


B. S — [3;+co) 


C. S = [2;+oo) 


D. 5 = [4; +oo) 


Lai giai 

a) Voi x>— — ta cobat phuong trinh tirong dirong voi 2x + l<3x<^>x>l 

Ket hop voi dieu kien x > — — suy ra bat phuong trinh co tap nghiem la (l;+oo) 

1 , 1 

Voi x < — ta co bat phuong trinh tuong duong voi — 2x — 1 < 3x x > - 

2 5 

Ket hop voi dieu kien X <—— suy ra bat phuong trinh vo nghiem 
Vay tap nghiem cua bat phuong trinh la S = (l;+oo). 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I Ill C BAT NHAT] 


b) Ta co 2®-1-4 >3^ 


2x — 1 — 4 > 3 


\2x 


4 < -3 




|2x-l| > 7 
|2x-l| < 1 


<^> 


2x-l >7 
2x -1 < -7 <=> 
-1 < 2x-l < 1 


x > 4 
x < -3 
0 < x < 1 

Vay tap nghiem cua bat phuong trinh la S = — oo; —3 U 0; 1 U 4; +oo 


X 

—00 

-1 


2 


+00 

X +1 

- 

0 

+ 

i 

+ 


x-2 

- 

1 

- 

0 

+ 



Tu bang xet dau do ta chia ra cac trubng hop sau 
Voi x < -1 ta co bat phuong trinh tuong duong voi 
-(x + l) + (x-2)>3<=>-3>3 (vo nghiem) 

Voi — 1 < X < 2 ta co bat phuong trinh tirong dirong voi 

(jc + 1) + (jc- 2) > 3 x> 2 

Ket hop voi di'eu kien -1 < x < 2 suy ra bat phuong trinh vo nghiem 
Voi x > 2 ta co bat phirong trinh tirong dirong voi 
(x + l)-(x-2)>3«3>3 

Ket hop voi dieu kien x > 2 suy ra bat phuong trinh co nghiem la x > 2 
Vay tap nghiem cua bat phuong trinh la S = [2;+oo). 

Vi du 4: Giai cac bat phuong trinh sau: 


a) 


\x 


X 


< 1 


X 


A. S = (— ;+oo) 
3 


B. S = (— oo; 0) 


C. S = (—oo;0)u(-;+oo) D. S = 0 


b) 


-i|—i 


x 4 -x 2 


>0 


A. S = (—oo;—l)u(0;+oo)\{—l} 

C. S = (0; +oo) \ {l} 


B. S = (—oo;—1) 

D. S = (—oo;—l)u(0;+oo)\{l} 


(^cTT-V2x-l)(^c+T-2) 

c) ^- & -'<0 

x — 1 

A. S = [3; +oo) 

C. S = (l;2]u[3;+oo) D. S = 0 


B. S = (1; 2] 


Lai giai 

a) Voi x > 2 ta co bat phuong trinh tuong duong voi 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


x - 2 - x . -2 _ 

-< 1 — < 1 £ > —2 

X X 

Ket hgp di'eu kien x > 2 suy ra tap nghiem bat phuong trinh la S 1 = [2; +oo) 

Voi x <2 ta co bat phuong trinh tuong duong voi 
2-x-x 2-2x . 2 -2x 3x -2 

- <1<Z> - <1<Z>1->0« - >0 

XX XX 

Bang xet dau 


X 

—OO 

0 


2 

3 


+00 

X 

- 

0 

+ 

1 

+ 


3x-2 

- 

1 

- 

0 

+ 


3x — 2 

X 

+ 

11 

- 

0 

+ 



Ket hop di'eu kien x < 2 suy ra tap nghiem bat phuong trinh la S 2 = (-oo;0) u(— ;2), 

2 

Vay tap nghiem bat phuong trinh la S = S 1 ^JS 2 = (—< oo; 0) (—; +oo) 


b) DKXD: x 4 -x 2 * 0 <z> 


x^O 

x^+1 


Ta co 


-- l x ~ 1 l~ 1 -o„ (|x ~ 1 |+ 1 )( l x ~ 1| ~ 1 > '" M 2 " 1 


x 4 -x 2 


x 4 -x 2 


>0<» J 


4 2 

X -x 


■>o 


x 2 -x 

X 4 -x 2 


>0o 


x(x-i) i 

V ; > 0 ^ —- ->0 


(x-l)(x + l) 


;(x + l) 


Bang xet dau 


X 

—00 

-1 


0 


+00 

X +1 

- 

0 

+ 

1 

+ 


X 

- 

1 

- 

0 

+ 


1 







x(x + l) 

+ 

11 

- 

11 

+ 



Ket hop di'eu kien xac dinh suy ra tap nghiem bat phuong trinh la S = (— 00 ; -l)u(0;W)\{l}. 

x,i 

2 

x*l 



2x-l > 0 

r 1 r 

x>- 

c) DKXD: < 

x + l>0 <»< 

2 

. 1 <=>< 
x > -1 


x^l 

x*l ^ 


Vi ^/x+T + •v/2x —1 >0, sfx. +1 - 2 > 0 nen bat phuong trinh tuong duong voi 
(^c + l->/2x-l)(^c+T + V2x-l)(^c+T-2)(^c+T+2) 


x — 1 


<0 


(-x + 2)(x —3) 

<=>^-^-^<0 

x — 1 

Bang xet dau 



X 

—00 1 2 3 +00 


x — 1 

- 0 + 1 + 1 + 

—x + 2 

+ 1 + 0 - 1 - 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I L ONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I Ill C BAT NHAT] 


x-3 

- 

1 

- 

1 

- 

0 

+ 

(-x + 2)(x-3) 
x — 1 

+ 

11 

— 

0 

+ 

0 

— 


Ket hop voi di'eu kien xac dinh suy ra tap nghiem cua bat phuong trinh la S — (1; 2] U [3; +oo) . 

Nhan xet: 

* Doi voi bat phuong trinh phuc tap chung ta nen dat di'eu kien xac dinh sau do roi rut gon cho bieu thuc chung hoac rut 
gon bieu thuc luon xac dinh mot dau. 

* Nhieu khi chung ta can phai nhan hay chia voi mot bieu thuc luon xac dinh mot dau nham khu di can thuc hay dau gia 
tri tuyet doi thi bai toan tro nen don gian hon. 

[x-\f2^j(2-2x) 


Vi du 5: Cho he bat phuong trinh 


> 0 ( 1 ) 


(2x-l)(x + 2) 
mx > 2 (2) 

a) Giai he bat phuong trinh khi m = -1 

A. S = 0 B. S = (-oo;-2) C. S = 


^1' 

2y 


u 


S) D.s = , 


b) Tim m de he bat phuong trinh co nghiem 

A. — 1 < m < 1 va m > n/2 . 

B. -1 < m < 0 va m > . 

C. —21 < m < 0 va m > sin. 

D. -1 < m < 0 va m> n/2 . 


Leri giai 


DKXD: \ 


x ^-2 

1 

x * - 
2 


^(x-n/I)(n^-x) 
Taco (l )<^>—t --x— 


(2x-l)(x + 2) 


x = ,/2 

l 


(2x-l)(x + 2) 


<0 


Bang xet dau 


V 

n l 

—oo -2 — +oo 

2 

x + 2 

- 0 + 1 + 

2x—1 

- 1 - 0 + 

1 

+ II - II + 

(2x-l)(x + 2) 




^2 , 


u 


Ket hop voi di'eu kien suy ra tap nghiem bat phuong trinh (1) la S 1 = 

a) Khi m = -1 ta co bat phuong trinh (2) tro thanh —X > 2 <=> x < —2 
Ket hop voi di'eu kien suy ra tap nghiem bat phuong trinh (2) la S 2 = oo;-2) 

Vay tap nghiem cua he bat phuong trinh la S = S x O S 2 = 0. 


72 } 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


b) Voi m = 0 bat phuang trinh (2) tro thanh 0.x > 2 suy ra bat phuong trinh vo nghiem do do he bat phuang trinh vo 
nghiem 

2 

• Vai m > 0 bat phuang trinh (2)» x > — 

m 

Doi chieu vai di'eu kien ta co 
2 1 

Neu — > — <^> m < 4 thi tap nghiem bat phuang trinh (2) la S 2 = 


(2 ^ 

— ;+oo 

m ) 


He bat phuong trinh co nghiem <=> S., nS 2 * 0 <=> 


0 < m < 4 

m 


0 < m < 4 


m > 


Ji 


<^> yfl < m < 4 


2 1 

Neu — < — <=> m > 4 thi tap nghiem bat phuang trinh (2) la S 2 = 
m 2 


(2 1 

vj 

r li 

— ;+oo 


\rn J 

1 

L 2 J 


He bat phuang trinh co nghiem » S 1 n S 2 ^ 0 <=> 

2 


m > 4 

m 


m > 4 


m > 


£ 


<=> m > 4 


Vai m < 0 bat phuang trinh (2)» x < - 


m 


Doi chieu vai di'eu kien ta co 


Neu — > —2 <=> m > — 1 thi tap nghiem bat phuang trinh (2) la S 2 = 
m 


i ^ 


\{-2} 


He bat phuang trinh co nghiem » S 1 n S 2 ^ 0 <=> 


-1 < m < 0 

— >-2 
L m 


-1 < m < 0 


m > -1 


► -1 < m < 0 


Neu < -2 o m < -1 thi tap nghiem bat phuang trinh (2) la S 2 = 


2 ^ 


m 


He bat phuang trinh co nghiem <=> 5^ n ^ 0 <=> 


m<— 1 


\m<— 1 


— > -2 [ m >-1 

l m 


(loai) 


Vay he bat phuang trinh co nghiem khi va chi khi — 1 < m < 0 va m > <72. 


3. Bai tap luyen tap 

Bai 4.82: Giai cac bat phuang trinh sau: 

a) 3x 2 - lOx + 3 > 0 

A. T = (-oo;|] B. T = [3; +oo) 

C. T = 0 D. T = (-oo;^]u[3;+oo) 

b) (<72 -x)(x 2 -2)(2x-4)<0 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


A. T = (2;+oo) 
C. T = 0 


B. T = (-oo;-^) 

D. T = ^-oo;-^ju(2;+co) 


, 1 1 1 

c)->- 

x + 9 x 2 



-9 < x < -6 

-3 < x < -6 

-9 < x < 6 

A. 

B. 

C. 

D. 


-3 < x < 0 

-3 < x < 0 

-3 < x < 0 


-9 < x < -6 
3 < x < 6 


2 3 

d) — < — 


1 - 2x x + 1 


1 

X > - 


1 

x > - 


1 

X > - 


2 

-1 < x < - 

L 8 

B. 

3 

-1 < x < - 

L 8 

c. 

3 

-1 < X < - 

L 4 

D. 


x> 


-1 < X < — 
8 


\2x — l| — x 
e) '■ -—1-> 1 


2x 


A. 0 < x < 


B. 0 < x 


C. x< 


D. Vo nghiem 


2 — \x — 2\ 
f) —^^>0 


x 2 -l 
A 


-1 < x < 0 

B. 

"-1 < X < 0 

C. 

"-1 < x < 0 

D. 

-1 < x < 2 

l<x<4 


1 < x < 4 


1 < x < 4 


l<x<4 


s) ^: 2 <o 

4-9x 2 


. 2 

A. x > - 
3 


B. -< x < 0 

3 


C. x>-,--<x<0 D. 5 = 0 
3 3 


h) 


x z - 2x - 3 


> 0 


A. 


— < x < 3 
2 

x<-l 


B. — < x < 3 
2 


C. x < -1 


D. Vo nghiem 


&Bai lam: 

Bai 4.82: a) BXD : 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI TI11C BAT NHAT] 


X 

1 q 

—00 — 0 +00 

3 

VT 

+ 0-0 + 


1 

Tap nghiem : T = (- 00 ; — ] u [3; +co) 
b) T = (-oo;->/2j v(2;+oo) 


(x + 3)(x + 6) 

c) bpt <=> - 7 ^ —-—- > 0 <=> 

r x(x + 9) 


—9 < x < —6 
-3 < x < 0 


d) bpt •» 


8x-l 


(2x-l)(x + l) 


< 0 ^ 


x > 


-l<x< 


e) bpt <^> 0 < x < ^ f) 


-1 < x < 0 
1 < x < 4 


2 2 

g) x>—, —<x<0 
& 3 3 


h) 


fe-1 + ^4-5z >0<=>3-2:r>0 


suy ra 3 sf3x 


or - 2x - 3 


3/ 3x^1 + ^4-5x 


> 0 <=> 


{x + - 3) 

3 - 2x 


> 0 «- 


1 + %/4 —5x cung dau voi 3 — 2x 

< x < 3 
x < -1 


Bai 4.83: Giai cac bat phuong trinh sau: 

a) |x — 2| < ^ 

4 

A. — < x B. x <4 

3 

b) 4x-|2x + l|<3 

A. x < 2 B. x < 2 

c) ||3x —2|—1|>4 

7 

A. x < -1 B. x > — 

3 

c) |2x + 3| —|3x + 4| > —5 

A. -6<x B. x<4 


C. — < x < 4 D. Vo nghiem 

3 6 ' 


C. x < 1 D. x < 3 


C. x < —l.x > — D. Vo nghiem 

3 6 ' 


C. —6 < x < 4 D. Vo nghiem 


tuBai lam: 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


Bai 4.83: a) — < X < 4 b) x < 2 c) X < -1, X > 


d) —6<x<4 


BAl TAP TRAC NGHIEM TU LUYEN TONG HOP LAN 1. 

Bai 2: Bat phuong trinh, he hat phuong trinh bac nhat mot an 

Cau 1. So x=3 la nghiem cua bat phuong trinh nao sau day? 

A. 5-x<l. B. 3x + l<4. C. 4x-ll>x. 

Cau 2. So x = -1 la nghiem cua bat phuong trinh nao sau day? 

A. 3-x<0. B. 2x + l<0. 


D. 2x-l > 3 


C. 2x-l > 0 . 


D. x-1 >0. 


I ^ 

Cau 3. So nao sau day la nghiem cua bat phuong trinh . > . ? 

y3-x y3-x 


A. 2. 


B. 1. 


C. 0. 


Cau 4. So x = —1 la nghiem cua bat phuong trinh m - x 2 < 2 khi va chi khi 
A. m>3. B. m<3. C. m=3. 

Cau 5. So x=l la nghiem cua bat phuong trinh 2m -3mx 2 > 1 khi va chi khi 

B. m<l. 


A. m<—1 


C. -1 < m < 1. 


D. — . 

2 


D. m<l. 


D. m>—1. 


Cau 6. Xac dinh tinh dung-sai cua cac menh d'e sau: 

B. x + n/x + 1 > n/x + 1 « x > 0 . |Dung| 


A. x + 2n/x-1 >2a/x-1 ox>0 . Sai 
C. (V2x-3) 2 <2<^>2x-3<2.[Sai 


D. x + sfx—1 > \fx— 1 <=> x > 0 . Sai 


Cau 7. Bat phuong trinh nao sau day tuong duong voi bat phuong trinh 2x>l ? 


A. 2x + n/x-2 >1 + ^x-2 . 


B. 2x 


> 1 - 
x-3 x-3 


C. 4x > 1. 


D. 2x + n/x + 2 > l + ^x + 2 . 


Cau 8. Tap nghiem cua bat phuong trinh 3-2x<x la 

A. (—oo; 3) . B. (3;+ 00 ). C. (- 00 ; l). 


D. (l;+oo) 


Cau 9. Tap nghiem cua bat phuong trinh 2x+l>3(2-x) la 

B. (- 00 ; -5). 

1 


A. (l; + 00 ) 


C. (5;+ 00 ). 


D. (- 00 ; 5). 


Cau 10. Tap xac dinh cua ham so y = 


^2-3x 


la: 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


52 


























































NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I Ill C BAT NHAT] 


A. 


( 2" 


r 2 ^ 


f 3~ 


f 3) 

-oo; — 

B. 

—oo; — 

c. 

—go: — 

D. 

-oo; — 

l 3_ 


l 3) 


l 2 J 


l 2 J 


Cau 11. Tap nghiem cua bat phuang trinh 5x - 2 (4 - x) > 0 la: 

C. 



f 8 ^ 


(8 ^ 

A. 

— ;+oo 

17 J 

B. 

— ;+oo 

13 J 


8^ 


7y 


Cau 12. Tap nghiem cua bat phuang trinh 3x<5(l -x) la: 


( 5 1 

B. 

f 5 ^ 

— ;+oo 

— ;+oo 

l 2 J 


18 J 


5 a 

•oo; — 

4 y 


Cau 13. Tap xac dinh cua ham so y = . la: 

V2-x 


A. (-oo;2). B. (2;+oo). 


C. (-oo;2]. 


Cau 14. 


Cau 15. 


|x-3| x-3 

Tap nghiem cua phuang trinh . = la 

yx-2 vx-2 

A. (3;+oo). B. [3;+oo). C. {3}. 

|2-x| x _2 

Tap nghiem cua bat phuang trinh > la 

v5-x v5-x 


A. (-oo;2). B. (2;oo). 


C. (2; 5). 


Cau 16. Tap nghiem cua bat phuang trinh 3—2x + x/2 —x <x + sf2 — x la 
A. (l;2). B. (l;2]. C. (-oo;l). 


Cau 17. 


|6 — x| 2 x + 3 

Phuang trinh ' = —j= co bao nhieu nghiem ? 


A. 0. 


x/l-4x x/l-4x 

B. 1. 


C. 2. 


D. 


^ 8 ^ 

--;+co 


_ 

r 

o. 

i 

8 

OO 1 


D. [2;+oo). 


D. (2;+oo). 


D.(-«;2]. 


D. (l;+c»). 


D. nhieu han 2 . 


Cau 18. Tap hap cac gia tri cua m de bat phuang trinh (m 2 +2m)x < m 2 thoa man vai moi x la 
A. (-2;0). B. {—2;0}. C. {o}. D. [-2;0]. 

Cau 19. Tap hap cac gia tri cua m de bat phuang trinh (m 2 - m)x < m vo nghiem la 

A. (0;1). B. {0}. C.{0;1}. D. {l}. 


Cau 20. 


Phuang trinh x 2 - 7mx-m-6 = 0 co hai nghiem trai dau khi va chi khi 
A. m<-6. B. m>-6. C. m<6. D. m>6. 


Cau 21. Phuang trinh x 2 - 2mx + m 2 + 3m -1 = 0 co nghiem khi va chi khi 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


53 

































































NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I Ill C BAT NHAT] 


A. m < - . 

3 


B. m < - . 
3 


C. m > - . 
3 


D. m > — 
3 


Call 22. Phuong trinh (m 2 +1 jx 2 -x-2m + 3 = 0 c6 hai nghiem trai dau khi va chi khi 
2 


A. m > 


B. m < 


C. m > ■ 


Cau 23. 


Phuong trinh x 2 + 4mx + 4m 2 — 2m — 5 = 0 co nghiem khi va chi khi 

■5 


A. m> 


-5 


B. m > 


C. m> 


Call 24. Tap nghiem cua he bat phuong trinh 

(\ ' 


3x + 2 > 2x + 3 
1 -x > 0 


la: 


A. 


si 


J J 


B. (—oo;l). 


C. (1;-hx>). 


Cau 25. 


2 x — 1 

Tap nghiem cua bat phuang trinh T -— < 0 la 


A. 


o 2 

v 


|x + 3| 
B. (- 00 ; -3). 


C. 


Cau 26. 


[ 2x + 1 > 3x - 2 

Tap nghiem cua he bat phuong trinh s la 

—.v — 3 < 0 


A. (-3;+ 00 ). 


B. (- 00 ; 3 ). 


C. (-3; 3) 


Cau 27. 


|2x-5 >0 

Tap nghiem cua he bat phuong trinh s la 

8-3x>0 


A. 


Cau 28. 


Tap xac dinh cua ham so y = l + n/2x —1 la: 

x/2-3x 


Cau 29. Tap xac dinh cua ham so y = x/2x-3 + V4 - 3x la 


A. 


3 4 
2 ’ 3 


B. 


2 3 
3'4 


C. 


4 3 
3 ’ 2 


D. in > - - 


D. m < 


, 


0 (tap rong ). 


fl ) 

— ;+oo 

U J 

D 

f 

v *-) 

\{-3} 


D. (-oo;-3)i7(3;+oo). 


" 5 . 8 " 


"3.2" 


C. 

"85" 


"8 ^ 

2'3 

B. 

_8 ’ 5_ 

. 

3'2 

D. 

— * +00 
l_3 J 



12 ^ 


"i ^ 


(2 > 


ri ^ 

A. 

_20j 

B. 

_2’2J 

C. 

— * +00 
U j 

D. 

— ;+oo 

L2 J 


D. 0 


Cau 30. Hai dang thuc: |2x — 3| = 2x — 3; |3x — 8| = 8 — 3x cung xay ra khi va chi khi: 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHUONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


A. — < x < — 
3 3 




C. x< 


Cau 31. Tap xac dinh cua ham so y = n/3-2x + y/5- 6x la 


Cau 32. Tap xac dinh cua ham so y = *j4x — 3 + n/5x — 6 la 

A. 


^6 ^ 


— * +00 
v5 j 



6 4 

C. 

~3 ) 

B. 

— ;+co 

— * +00 


Ls J 


1+ J 


Cau 33. 


1-X x — 1 

Tap nghiem cua bat phuong trinh „ > , la 


A. 0. 


n/3-x \/3-x 

B. (1;3). C. (-«;!) 


Cau 34. 


Tap xac dinh cua ham so y = +x — 1 h—-— la 

x + 4 


A. [l;+co). 


B. (l;+oo). 


C. (0;+oo) 


Cau 35. Tap hop nghiem cua bat phuong trinh |x —1| < X +1 la: 

A. (0;1). 

Cau 36. Tap hop nghiem cua bat phuong trinh |x —1| < X — 1 la: 

a. (oa) B. (l;+oo). C. (0;+oo). 

CSlI 37. ' 7X4 ~ ^ 4-to UA x I ^ 


Voi gia tri nao cua a thi he phuong trinh co nghiem (x;y) voi x > y? 

x-y = 2a-l 


D. x> 



f 5" 


6l 


f 3~ 

f 2~| 

A. 

-°° ; - 
v 6J 

B. 


c. 

r+ 

D. -oo;- 

l 3j 


D. 


3 6 

4 + 


D. (-oo;3). 


B. [l;+oo)\{4}. C. (l;+oo)\{4}. D. (-4;+oo). 


D. [0;+oo). 


D. [l;+co) 


A. a > 


1 


B. a > 


1 


C. a>--. 
2 


D. a < 


Cau 38. He phuong trinh \ ^ vo nghiem khi va chi khi 

x-m < 3 


A. m < -. 

2 


m < —— 
2 


7 

C. m < —. 
2 


D. m > — . 
2 


\x + m< 0 (1) 

Cau 39. Cho he bat phuong trinh <1 . He da cho co nghiem khi va chi khi: 

-;t + 5<0 (2) 


A. m < -5 


B. m > —5. 


C. m > 5. 


D. m < 5. 


Cau 40. Phuong trinh x 2 - 2(m - l)x + m - 3 = 0 co hai nghiem doi nhau khi va chi khi 
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NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI THIC BAT NHAT] 


A. m < 3. 


B. m<l. 


C. m = 1. 


D. 1 < m < 3 . 


Call 41. Phuong trinh X 2 +x + m = 0 vo nghiem khi va chi khi 


A. m > —. 
4 


B. m < —. 
4 


C. m > 


D. m > — . 
4 


a ^| 

Cau 42. Tap nghiem cua bat phuong trinh -> 1 la 

x - 3 


A. 0. 


B. R. 


C. (3;+co) 


D. (-oo; 5). 


( 2jc — 1 > 0 

Cau 43. He bat phu ong trinh < co nghiem khi va chi khi 

\x-m< 2 


A. m < — . 
2 


B. m < — . 
2 


C. m > —- 


D. m > — . 
2 


2x-l>3 

Cau 44. Tap hop cac gia tri m de he bat phuong trinh < co nghiem duy nhat la 

\x-m< 0 


A. 0. 


{ 2 }- 


C. [2;+co). 


D. (-oo; 2]. 


Cau 45. 


\x+y = 2 . . 

He phuong trinh ■> co nghiem (Ag y) voi X < 0 khi va chi khi 

\x-y = 5a-2 


A. a < 


2 

B. a > —. 
5 


6 

C. a < — . 
5 


Cau 46. Phuong trinh 3(|x| -m) = |x| + m —1 co nghiem khi va chi khi 

B. m > — 

4 


A. m > —. 
4 


C. m < —. 
4 


Cau 47. 


I 3 -*I 2x + 3 

So nghiem cua phuong trinh , = , la bao nhieu? 


A. 0. 


y/l — 2x \/l - 2x 

B. 1. C. 2 . 


D. a < —. 
2 


D. m> 4. 


D. Nhieu hon 2. 


h_x x —1 

Cau 48. Tap nghiem cua phuong trinh - = , la 


A. [l;+co). 


4x^1 44^2 

B. [2;+oo) 


C. (2;-kx>) 


D. [l;+co)\{2}. 


^ ^ ^ 

Cau 49. Tap nghiem cua bat phuong trinh „ > t la 


\/3 — x n/S"- 


A. (-oo;3). 


B. (1;3). 


C. [l; 3). 


D. (-»;!) 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


56 










































NGUYEN BAO VLTONG 


[CHlTONG IV. BAT PI I LONG TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I Ill C BAT NHAT] 


Bai 3: Dau cua nhj I hire bde nhat 

Cau 50. Nhi thuc nao sau day nhan gia tri am vdi moi x nho hon 2 ? 

A. /(x) = 3x + 6. B. f(x) = 6-3x. C. /(x) = 4 — 3x. 


Cau 51. Nhi thuc nao sau day nhan gia tri am voi moi so X nho hon - — ? 


D. f(x) = 3x-6 


A. /(x) =-6x-4 . B. /(x) = 3x + 2. C. /(x) = -3x — 2. D. /(x) = 2x + 3. 


Cau 52. Nhi thuc nao sau day nhan gia tri am vdi moi so X nho hon - — ? 


A. f(x) = 2x + 3 


B. f (x) = —'lx — 3 . C. /(x) = -3x-2 . D. /(x) = -2x + 3. 


Cau 53. Nhi thxic nao sau day nhan gia tri am voi moi x Ion hon 2 ? 

A. f (x) = 2x-l. B. f (x) = x-2 . C. f(x) = 2x + 5. 


D. f(x) = 6-3x 


Cau 54. Nhi thuc —5x +1 nhan gia tri am khi 


1 

A. x < —. 
5 


1 

B. x< —. 
5 


Cau 55. Nhi thuc —3x + 2 nhan gia tri duong khi 


A. x < — . 
2 


2 

x < — 
3 


C. x > —. 
5 


C. x > —. 
2 


D.O 


Cau 56. Nhi thuc —2x — 3 nhan gia tri duong khi va chi khi 

2 


A. x< 


B. x < 


C. x> 


Cau 57. Nhi thuc nao sau day nhan gia tri duong vdi moi X nho hon 2 ? 

= 6-3x. C. /(x) = 4-3x. 


A. /(x) = 3x + 6. B. f(x) = 6 


D. x > —. 
3 


D. x > 


D. f(x) = 3x-6 . 


Cau 58. Tap xac dinh cxia ham so y = 
A. (-oo; l]. 


X +1 


1 — X 

B. (l;oo). 


la 


C. M\{1}. 

Cau 59. Tap xac dinh cua ham so y = \[x — 2m — x/4 —2x la [l; 2] khi va chi khi 

B. m = 1. 


1 

A. m = — . 
2 


C. m = — 
2 


D. (—°o;l). 


1 

D. m > —. 
2 


Cau 60. Tap xac dinh cua ham so y = y/x — m — \/6 — 2x la mot doan tren true so khi va chi khi 
A. m = 3 B. m < 3 C. m> 3 D. m< 


1 
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NGUYEN BAO VlTONG 


[CHlTONG IV. BAT PIII OING TRINH VA HE BAT PHlfONG TRINH 
BAT NHAT. DAU CUA NHI I lll C BAT NHAT] 


Cau 61. Tap xac dinh cua ham so y = s[m — 2x — sfx + 1 la mot doan tren true so khi va chi khi 


A. rn < -2. 


B. m > 2. 


C. 


1 

m > —. 
2 


D. m>-2 


Van con tong hop 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


PHlTONG TRINH VA BAT PHlTONG TRINH QUY VE BAC HAI 

> DANG TOAN 1: PHlTONG TRINH VA BAT PHlTONG TRINH CIIU A An 
TRONG DAU GlA TRI TUYET DOI 

1. Phircmg phap giai 

De giai phuerng trinh, bat phuerng trinh chiia an trong dau gia tri tuyet doi(GTTD) ta can khu dau 
GTTD. Sau day la mot so each thirdng dung de khu dau GTTD 
+ Sir dung dinh nghia hoac tinh chat cua GTTD de khu dau GTTD. 

+ Dat an phu la bieu thiic chua dau GTTD de khu dau GTTD 

2. Cac vi du minh hoa. 

Loai 1: Sir dung dinh nghia va tinh chat cua dau gia tri tuyet doi. 

*Lim y: Sau day la mot so loai toan phuerng trinh, bat phuerng trinh ca ban co the thiic hien 
bang phep bien doi tuemg duemg. 

g(x) > 0 
fix) = g(x) 
f(x) = -g(x) 


\f(x)\ = g(x)<& 


\f(x)\ = |c/(x)| 
\f(x)\ < g(x) & 


fix) = g(x) 

fix) = -g(x) 

g(x) > 0 

~9ix) < fix) < g(x) 
g{x) < o 
fix) co nghia 
gfx) > 0 

fix) < -gix) 

fix) > gix) 

Vi du 1: Giai cac phuerng trinh sau: 


\f(x)\ > g(x) ^ 


\2x 2 — 3x — l| = —x 2 + 2x + 1 

b) | x 2 — 5x + 41 

|x 2 — 5a: + 4| — |x + l| — x 2 + x 

d) \x 2 — 3x + l| 


Loi giai 


a) Ta co phuerng trinh 


— x 2 + 2x + 1 > 0 
2x 2 — 3x — 1 = —x 2 + 2x + 1 
2x 2 — 3x — 1 = — i~x 2 + 2x + 1 ) 


x 2 - 2x - 1 < 0 
3x 2 — 5x — 2 — 0 
x 2 — x = 0 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 




1-42 <x <1 + 42 

x = 2 

_ _1 

X ~~3 
x = 0 

x = 1 




X 


= 2 




0 

1 


Vay nghiem cua phuong trinh la x G 


0;1;2 ’- 1 3 


b) Voi l<x<4=$>x 2 — 5a; + 4 > 0 taco 


Phuong trinh 4+ — x — 5x + 4 = x A — 3x + 4 x A + x — 8x + 8 = 0 
Ap dung BDT cosi ta co x 3 + 4 + 2 > 3^/8a? 3 = 6x, x 2 + 2 > 242.x 
Suy ra x 3 + x 2 — 8x + 8 > 6x + 242x — 8x — 242 — 2 x > 0 


Do do phuong trinh vo nghiem. 

x > 4 


Voi 


x < 1 


x — hx + 4 > 0 ta co 


Phuong trinh o x 2 — 5x + 4 = x 3 — 3x + 4 

4+x 3 — x 2 +2x = 04+x=0 (thoa man) 
Vay nghiem cua phuong trinh la x = 0 
c) Bang xet dau 


X 

—oo 

-1 


l 


4 

+oo 

X + 1 

— 

0 

+ 

0 

+ 

1 

+ 

x 2 — hx + 4 

+ 

0 

+ 

0 

— 

0 

+ 


Tir do ta co cac trudng hop sau 

• Voi x < — 1, ta co phuong trinh x 2 — 5x + 4 + x + 1 =x 2 +x<4x = l (loai) 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


2 

















NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


• Vdi — 1 < x < 1, ta co phuong trinh x 2 — 5x + 4 — x + 1 — x 2 + x 
<=> x = ^ (thoa man) 

• Vai 1 < x < 4, ta co phuong trinh — x 2 — 5x + 4 — £ + 1 = x 2 + x 


<^> 2x 2 — 3x + 5 = 0 phirang trinh nay vo nghiem. 

3 

• Vai x > 4, ta co phirang trinh x 2 — 5x + 4 — x + 1 =x 2 -\-x^x = - (loai) 


Vay phirang trinh da cho co duy nhat nghiem x — — . 


d) Ta co phirang trinh 


x > 3 

\x 2 — 3x + l| + lx — 1 1 = 12 x — 3 




x > 3 

x 2 — 3a; + 1 + x — 1 = 12 x — 3 




x > 3 

x 2 — 14x + 36 = 0 




x > 3 
x = 7± 


x 


7 ± Vl3 


Vay phirang trinh co nghiem la x — 7 ± 4l3. 

Vi du 2: Giai cac bat phirang trinh sau 

a) |rr 2 — x — 11 > x — 1 

c) 13rr 2 — 21 + 13 — 2x 2 1 < 6 x 2 -2 

Ldi giai 

a) Vdi x < 1 ta co VT > 0, VP < 0 suy bat phirang trinh nghiem dung vai moi x < 1 


b) | — x 2 + 3x + 2 1 < x 2 — 3x + 2 
d) \\2x 2 — 5rr + 31 — \ x — ill > x — 2. 


Vdi x > 1 ta co bat phuong trinh tuang duang vdi 


x > 1 

x 2 — x — 1> x — 
x 2 — x — 1 < 1 — X 


X > 1 

x 2 — 2x > 0 
x 2 - 2 < 0 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 




x > 1 
x > 2 
x < 0 

-Vi < x < Vi 


X > 1 
x>2 ^ 

x < Vi 


x >2 

i < x < Vi 


Vay nghiem cua bat phuang trinh la x G (— oo; Vi] U [2; -|-oo) 

b) Vai x 2 — 3x + 2<0<=>l<x<2 ta co VT > 0, VP < 0 suy ra bat phirang trinh vo 
nghiem 


Vai ta cox — 3a; + 2 > 0 <^ 


x >2 
x <1 


Bat phirang trinh tirang dirang vai — x 2 — 3x + 2 < —x 2 + 3x + 2 < x 2 — 3x + 2 


2x 2 — 6x > 0 


x > 3 
x < 0 


Doi chieu vai dieu kien 


x > 2 
x < 1 


suy ra nghiem bat phirang trinh la 


x > 3 
x < 0 


Vay bat phirang trinh co nghiem x G (—oo; 0) U (3; +oo). 


c) Neu x — 2 < 0 thi VT > 0, VP < 0 suy ra bat phirang trinh vo nghiem 


Do do bat phirang trinh <S4- 


x 2 - 2 > 0 

|3x 2 — 21 + 12x 2 -3| < 6 x 2 -2 




x 2 > 2 

3x 2 — 2 + 2x 2 — 3 < 6 x 2 — 2 




x 2 > 2 
x 2 > 7 




x > Vi 
x < -Vi 


Vay nghiem cua bat phirang trinh la x G (— oo; —Vi ] U [Vi; +oo) 


d) 2x 2 — 5x + 3 — x — 1 > x — 2 


Vbi x < 2 ta co VT > 0, VP < 0 suy bat phuong trinh nghiem dung vbi moi x < 2 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Vai x > 2 ta co 2.x 2 — 5x + 3 = x — 1 2x — 3 >0 suy ra bat phirong trinh tuo'ng duo'ng 
vai 

12x 2 — 5x + 3 — x — 1 | > x — 2 12x 2 — 6x+4|>x — 2 

44- 2x 2 — 6x + 4 > x — 2 (vi x > 2 =^- 2x 2 — 6x + 4 = x — 1 (2x — 4) > 0) 

x > 2 
3 

x < - 


2x — 7x + 6 > 0 <=> 


Doi chieu vai dieu kien x >2 ta co nghiem bat phirong trinh la x > 2 
Vay bat phirong trinh co nghiem la x e M \ 2 . 

Vi du 3: Tim m de phirong trinh sau co bon nghiem phan biet 


—x 2 — x + 6 = 4x + m. 

Ldi giai 


Ta co | —x 2 
Xet ham so 

Ta co / x 


— x + 6|=4x + m<^| —x 2 
/ x = | —x 2 — x + 61 — 4x 
—x 2 — 5x + 6 khi x G 
x 2 — 3x — 6 khi x G 


— x + 6 


[-3;2] 


— 4x = m 


U 2; -)-oo 


Bang bien thien 



Phirong trinh ban dau co bon nghiem phan biet khi va chi khi do thi ham so / cat dirbng thang 

99 

y = m tai bon diem phan biet <^>12 < m < —. 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Vay 12 < m < — la gia tri can tim. 

Nhan xet: Nghiem cua phuong trinh f x = g m la hoanh do giao diem cua do thi ham so 
y = f x va dirdng thang y = g m . Tir do suy ra 

• Phirang trinh f x = g m co nghiem dirdng thang y = g m cat do thi ham so 

y = f x 

• So nghiem phirong trinh f x = g m O so giao diem cua dudng thang y = g m va do 
thi ham so y = / x . 


Do do khi gap bai toan lien quan den phirang trinh f x,m — 0 mil ta co the co lap duqc m thi 
ta sir dung do thi(hoac bang bien thien) de giai. 

Yi du 4: Tim m de bat phuong trinh sau co nghiem 

| x 2 — 3x + 2| > 3x 2 + 5a: + 3 m 2 + 5 m. 

Ldi giai 

Bat phuong trinh o- |a; 2 — 3a; + 2| — 3a: 2 — 5a; > 3m 2 + 5m 
Xet ham so f x = I x 2 — 3x + 21 — 3a; 2 — 5a: 


Ta co / x 


—2x 2 — 8x + 2 khi x G (— 1 co; 1] U [2; +oo) 
—4a: 2 — 2a: — 2 khi x G 1; 2 


Bang bien thien 











NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


—oo 


—oo 


Tu do ta co: max/ x = f —2 =10 

Do do bat phuong trinh da cho co nghiem 44 10 > 3 m 2 + 5 m 


o 2 , c in/n —5 — Vl45 —5 + Vl45 

44 3m 2 + 5 m — 10 < 0 44 -< m < 


6 


6 


-5 - Vl45 -5 + \/l 13 . x .v 

Vay-< m < -la gia tri can tim. 

6 6 

Nhan xet. Cho ham so y = f x xac dinh tren D 

• Bat phirong trinh f x > k (/ x < k) co nghiem tren D max f x > k (min f x < k ) 
vbi dieu kien ton tai max f x (minf x ). 

D D 

• Bat phirong trinh f x > k (/ x < k) nghiem dung voi Vx e D nun f x > k 
(max f x < k ) vbi dieu kien ton tai max f x (min f x ). 

Loai 2: Dat an phu 

Vi du 5: Giai cac phuong trinh va bat phirong trinh sau 


-2 



x 2 +1 2 

1 

\x-2\ > 12 

b)- i -<3 

x + - 


x 2 

X 


c) x 4 — 2x 2 + 4x — 2x + 5 \x 2 — 1| + 7 = 0 

Loi giai 

a) Dat t = \x — 2|,t>0=^t 2 = x 2 — 4x + 4 
Bat phuong trinh trb thanh 3 t 2 — 4 —t> 12 

t > 3 


4^ 3t 2 - t - 24 > 0 


t < - 


8 


Ket hop dieu kien t > 0 ta co t > 3 suy ra 


\x — 2 > 3 44 


x — 2 > 3 
x — 2 < —3 


44 


x > 5 
x < — 1 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Vay bat phirang trinh co nghiem la x G — oo;—1 U 5;+oo . 
b) DKXD: x ^ 0 

Bat phirang trinh 44 £ 2 + — + 4 < 3 2 : + ^ 


x 


x 


Dat t = 


x + 


x 


=4 f = x 2 + — + 2 


x 


1 


1 

> 2 J|4 

1 

x H— 

= X + 



X 



r 1 



Ta co t = 


Bat phirang trinh tra thanh t 2 + 2 < 3t 

44t 2 -3t+2<044l<t<2 

Ket hap vdi t >2 suy ra t — 2 

Do do 2 = 


= 2 =4 t > 2 


1 


x + - 

X 

=4- 2|x| = |x 2 + l| 44 


x 2 + 1 = 2x 
x 2 +1 — —2x 


44 x = ±l(thoaman) 


Vay bat phirang trinh co nghiem la x = ±1. 

c) Phirang trinh 44 rr 2 — 1 2 — 2rc + 5 | rr 2 — l| + 4x + 6 = 0 

Dat t — |x 2 — 11, t > 0 

Phirang trinh tra thanh t 2 — 2x + 5 t + Ax + 6 = 0 

t — 2x + 3 


44 t — 2x — 3 t — 2 = 0 44 


t = 2 


Vdi t = 2x + 3 ta co 2x + 3 = \x 2 — 1 44 


2x + 3 > 0 
x 2 — 1 = 2x + 3 


x 


l = -2x-3 


44 


2x + 3 > 0 
x 2 — 2x — 4 = 0 44 
x 2 + 2x + 2 — 0 


Vdi t — 2 ta co 2 = \x — 1 44 


2 44 x *= 1 ± \[E 

x = 1 ± \[E 

x 2 - 1 = 2 


x 2 -1 =-2 


44 X 2 — 3 44 X — ±V3 


Vay phirang trinh co nghiem la x E 'JH; 1 — \[E; 1 + 4h] \l~3 . 

Vi du 6: Tim m de phirang tr inh \x 2 — 2x + ml = x — 1 co nghiem. 


Ldi giai 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Phirang trinh tirang dirang vai 


x 2 —2 x + m — x — 1 
x > 1 


<=> 


x 2 — 2x + 2m x 2 — 2x + m 2 — x 2 — 2x + 1 
x > 1 




x 2 — 2x + 2m — 1 x 2 —2x + m 2 — 1 = 0 (*) 


x > 1 


Dat t — x 2 — 2x,w\ x >1 ^ t = x — 1 — 1 > — 1 


Phircmg trinh (*) tra thanh t 2 — 2m — 1 t + m 2 —1 — 0 (**) 

Phirang trinh ban dau co nghiem khi va chi khi phirang trinh (**) co nghiem t > — 1 

<^> Do thi ham so ft = t 2 — 2m — 1 t + m 2 — 1 tren [ — 1; +oo) cat true hoanh. Ta co 

b 2m — 1 
2 a 2 


+ THl:NSu ——- > -1 ^ m > -- taco 
2 2 

Bang bien thien 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 




2m — 1 


<0 ^ 


2m — 1 ^ 


2m — 1 


2m — 1 


+ m 2 -l<0om<- 


, , 115 

Ket hop voi dieu kien m > — suy ra — < m < - thoa man yeu cau bai toan 

2 2 4 

, 2 jji — \ \ 

+ TH2: Neu-= — 1 <^> m — — phuong trinh (**) tro thanh 

2 2 

. 3 —2 ± 4l —2 + \[7 1 

t +2t -= 0 t = -co t = -> —1 suy ra m — — thao man yeu cau 

4 2 2 2 

bai toan 

+ TH3: NSu 2771-1 < -1 m < -- ta co 

2 2 

Bang bien thien 


X 

—oo —1 

+oo 


■■p 

+oo 

f X 




A '-' 



Suy ra phuong trinh da cho co nghiem / —1 <0 

1 + 2m — 1 + m 2 —l<0<^>m 2 + 2m -1 <0 -1- 42 < m < —1 + 42 

Ket hop voi dieu kien m < — ^ suy ra — 1 — 42 < m < — ^ thoa man yeu cau bai toan 
Vay —1 — 42 < m < ^ la gia tri can tim. 

Yi du 7: Tim m de bat phuong trinh x x — 2 — rn | — 11 + 2 > 0 nghiem dung voi moi 

x e M. 


Lai giai 

Bat phuong trinh tuong duong voi x — 1 — mix — 1+1 >0 

Voi x = 1 ta co bat phuong trinh luon dung voi moi m 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Vai x 1. Dat t = \ x — 1 =$* t >0 


Bat phuang trinh tra thanh t 2 — mt + 1 > 0 <^=> 


f +1 

t 


> m (*) 


Suy ra bat phirang trinh ban dau nghiem dung vai moi x ^ 1 khi va chi khi bat phirang trinh (*) 

t 2 +1 

nghiem dung vai moi t > 0 min-> m 

t> o t 


Ta co 


t 2 + 1 ^ 2 1 


> — — 2, dang thuc xay ra <=> t = 1 
t t 


Suy ra min 


. t 2 +1 


t> o t 

Vay m < 2 la gia tri can tim. 

3. Bai tap luyen tap. 

Bai 4.113: Giai cac phuang trinh sau 


= 2, do do m < 2 thoa man yeu cau bai toan 


a) 1 3x — 2 1 = x 2 + 2x + 3 

b) 

| 2x 2 - 

c) | x 2 — 3x + 2 1 — | x + 2 1 — x 2 — 3x 

d) 

2x 

x +1 

loi giai 




1 1 

+ 


x + 1 x — 1 


Bai 4.113: a) Ta thay x z + 2x + 3 > 0 Vx nen phuang trinh da cho 




x z + 2x + 3 = 3x - 2 
x 2 + 2x + 3 = -3x + 2 


x-x + 5 = 0 -5 ± jn 

<^>x = - 

x 2 +5x + 1 = 0 2 


b) Phuang trinh <=> 


x + 2>0 

2x 2 -7x + 2 = x + 2 <» 


x > -2 
2x 2 -8x = 0 


2x z -6x + 4 = 0 


2x -7x + 2 = -x-2 
Phuang trinh da cho co bon nghiem x = 0;x = l;x = 2;x = 4 . 

c) x = -A, x = 0 

d) BKXB: x ^ ±1 . Voi BK do: 


PT^ 


2x 


x + 1 


2x 


x 2 — 1 




2x 


x +1 


2x 


1 


X +1 X — 1 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


11 































NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 




2x 


x — 1 
2x 

^x + 1 


1- 


x — 1 


= 0 


hoac 


> 0 


2x 


x — 1 
2x 

_ x + 1 


1 + 


x — 1 


= 0 


< 0 


Giai ra ta co nghiem cua phuang trinh la x = 0 va x = 2. 
Bai 4.114: Giai cac bat phirang trinh sau 


\x 2 — 5a: + 4 1 > x —2 

b) | x 2 — x — 6 1 < x 

| rc — 31 rtr — 111 > x +2 

d) \2x — l| + |3x — 2| 


e) x 3 

151 giai 


< 3 


x 


x 


X 


Bai4.114: a) * Neu x-2<0«>x<2=>bptluondung. 


Neu x > 2 => bpt <» 




x -6x + 6 > 0 
x 2 -4x + 2<0 


<=> 


x -5x+4>x-2 
x 2 -5x + 4<-x + 2 

x < 3-\f3 V x > 3 + *j3 
2 — < x < 2 + yfl 


Ket hap vai x > 2 ta co: 2 < x < 2 + sfl V x > 3 + ^3 . 

2 < x < 2 + \fl 

Vay nghiem cua bat phirang trinh : 

x > 3 +v3 


b) Bat phuang trinh <=> 


x > 0 

|-x<x 2 -x-6<x 




x > 0 

x 2 - 2x - 6 <0 


x -6 > 0 


<=> *J6 <x<l + ^Jl. 

Vay nghiem bat phuang trinh : V6 < x < 1 + \fl. 


c) T = 


" 00; ’c 

V ay 


u(5;+oo) 


d) T = 


0 ;- 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


1 

x — 


, t >0 =>x 3 —- = 




r n 

x — 

V x) 


x 2 +\ + l 
X J 


A ( 0 

x — 

V x) 


( lY 

x — 

V x) 


+ 3 


e) Bat t 

Dap so: x<-l, 0<x<l 

Bai 4.115: Bien luan so nghiem cuaphuong trinh : \x — 1| — \ x 2 — 3a; + 2| = 5 m — 3. 

loi giai 

Bai 4.115: So nghiem cua phuong trinh chinh la so giao diem cua ducmg thang y = 5m- 3 va do 


thi (C): y = |x —1| — 


x z — 3x + 2 


Ta co: y = 


-x z +4x-3 khi x>2 

x 2 - 2x +1 khi 1 < x < 2 
2 


-x +2x -1 khi x < 1 
Lap bang bien thien ta co 

4 

• Neu 5m - 3>l<»m> — => phuong trinh vo nghiem. 

4 

• Neu m = — => phuong trinh co mot nghiem. 

4 

• Neu m < — => phuong trinh co hai nghiem phan biet. 


Bai 4.116: Tim m de phuong trinh sau co bon nghiem phan biet: 

| — 2x 2 + lOx — 81 — m — 5x + x 2 . 

151 giai 


Bai 4.116: PT ^ 2x 2 - lOx + 8 - x 2 + 5x = m 


Xet ham so f (x) = 


2x 2 - lOx + 8 

-x 2 +5x = < 




x 2 -5x + 8 khi x e(-co;l]u[4;+co) 
-3 x 2 +15x- 8 khixe(l;4) 


Phuong trinh da cho co bon nghiem phan biet -e> Bo thi ham so 


f(x) = 


2x z -10x+8 


2 r 7 43 

- x + 5x cat duong thang y = mo 4<m< —. 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Bai 4.117: Tim m de bat phuong trinh 1 2x 2 — 3x — 21 > 5m —8x— 2x 2 nghiem dung vdi 
moi x. 


151 giai 

Bai 4.117: Bat phirang tr inh <^> 


2x z -3x -2 


+ 8x + 2x z > 5m. 


Xet ham so y = f (x) = 


4x 2 +5x-2 khi x < 


-oo; — 


u[2;+oo) 


1 lx + 2 khi x 


(-H 


Lap bang bien thien cua ham so y = f (x) = 


4x +5x -2 khi x < 




u[2;+oo) 


1 lx + 2 khi x 


-;2 


57 , 57 57 

Taco min y = -suy ra yeu cau bai toan <=>5 m< -<^>m<- 

16 16 80 


Bai 4.118: Cho bat phirang trinh x 2 — 4x — 3 | x — 2 \ +2m — 2 = 0 

a) Giai phirang trinh khi m = 1 

b) Tim m de phuang trinh co 4 nghiem phan biet. 

151 giai 

Bai 4.118: Bat t = |x - 2|, t > 0 ta co phuong trinh: t 2 - 3t + 2m -6 = 0 (*) 

a) x = —2, x = 6 

b) Yeu cau bai toan <=> (*) co hai nghiem dirong phan biet 


[A = 27 - 8m > 0 27 

<^> 1 3 < m < — 

2m - 6 > 0 8 


Bai 4.119: Cho bat phuong trinh x 2 — 2mx + 2\x — m\ — m 2 + 2 > 0 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


a) Giai bat phuong trinh khi m = 2 

b) Tim m de bat phuong trinh nghiem dung vbi Vx £ 

loi giai 


Bai4.119:a) x>2, x<0 b) |m|<l. 


> DANG TOAN 2: PHlTONG TRINH VA BAT PHlTONG TRINH CHlTA CAN 

1. Phuong phap giai. 

Be giai phuong trinh, bat phirong trinh chiia an trong dau can muc dich chung ta phai khu can 
thuc di. Sau day la mot so phuong phap thudng dung. 

+ Bien doi tuong duong( Binh phuong hai ve, phan tich thanh nhan tu) 

Luu y: Doi vdi bat phuong trinh, binh phuong hai ve khong am thi moi thu ve bat phuong trinh 
tuong duong cung chieu 
+ Bat an phu 
+ Banh gia 

2. Cac vi du minh hoa. 

Loai 1: Su dung phep bien doi tuong duong 

Luu y mot so phuong trinh, bat phuong trinh co ban sur dung phep bien doi tuong duong nhu sau 
Phuong trinh: 




V75) = \[g(x) ^ 


f(x ) > 0 (hoac g x 
f(x) = g(x) 


> 0 ) 


• 47^) = g(x) ^ 

Bat phuong trinh: 


g(x) > 0 
f(x) = g{x) 








4ttx) > s[g(x) 
4f{x) < g{x) . 


4f{x) > g(x) o 


f(x) > g(x) 
g(x) > 0 

f(x) > 0 

g(x) > 0 
f(x) < g(x )' 

g(x) < 0 
f(x) > 0 
g{x) > 0 

f(x) > g(x) 


2 


Vi du 1: Giai cac phuong trinh sau 

a) \[x? — ~x + 1 = 4— 2x 2 — x + 2 b) V2x 2 + 3x — 1 = 3 — x 2 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


c) \[x + 4 — sfl — ~x = 4l — 2a; 


d) 



Ld'i giai 

a) Ta co phircmg trinh 


— 2x 2 — x + 2 >0 
— x + 1 = — 2x 2 — x + 2 



1 

x 


— X 


44 


-1--1 +Vl7 

- < x < - 

4 “ “ 4 

a; 3 + 2a; 2 — 1 = 0 




-1 +Vl7 

- < x < - 

4 ” ” 4 

x — —1 

— 1 d= V5 

x = - 

2 




x = 


x = — 1 

-1± V 5 


[_1 _ ^5 -1 + V5 

Vay phirang trinh co nghiem la x e \ -; —1;- 


b) Phircmg trinh 44 


3 — x 2 >0 

2a: 2 + 3a; — 1 = 3 — a; 2 




-4?> < x < 


44 


x A — 8x 2 — 3a; + 10 = 0 

-V 3 <x<4?> 
x = —2 

x = 1 44 x = 1 

1± V21 

a; =- 

2 

Vay phirang trinh co nghiem la x = 1. 
c) BKXB: -4 < x < - 


—"J 3 < x < V3 
a; — 1 a; + 2 x 2 — x — 5 


= 0 


Phircmg trinh 44 \[x + 4 = Vl — 2a; + VT 


— a; 


a; + 4 = 1 — 2a; + 2 (1 — 2a;) (1 — x) +1 — x 


44 


2x + 1 = s](l — 2x) (1 — x) 


44 


2x + 1 > 0 

(2a; + l) 2 = (1 - 2a;) (1 - x) 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


16 





































NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 




*>_I 

— 2 •<+ x — 0 (thoa man dieu kien) 

2a; 2 + 7 x — 0 


Vay phirang trinh co nghiem la x = 0 . 


d) Phirang trinh <+> 


x > 0 

x — — > 0 
x 

1 - - > 0 

x 




<s> 


x > 1 




= X 




a; > 1 



1 

0 1 

1 1 


X- 

= a; 2 +1-2a; A 



X 

a; ' 

1 a; 


X > 1 


X 


— x — 2 V a; 2 — x +1 = 0 




a; > 1 I 

x > 1 

r-r- 


Va ; 2 — a; = 1 j 

a; 2 — a; — 1 = 0 


L 


x > 1 


1±V5 ^ 


1 +VF 




x = 


Vay phirang trinh co nghiem la a; = 


1 + VF 


Vi du 2: Giai cac phirang trinh sau 

a) V—5a; 2 + 8x — 3 + V5a; — 3 = Vl — 2 ; + 1 

b) x 2 + 3 — x V2a; — 1 = a; 3 a/ 2a; 2 — 5a; + 2 — Va; — 2 

/.<)? gidi 

—5a; 2 + 8a; — 3 > 0 

a) DKXB: j 5a; - 3 > 0 ^ - < a; < 1 

1 — a; > 0 


Phirang trinh ^ 5a; — 3 1 — a; + V5a; — 3 = Vl — a; + 1 
^ (V5a;-3 - l)(Vl-a; +1) = 0 


Vs a; — 3 = 1 <^* x = - (thoa man dieu kien) 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Vay phirang trinh co nghiem x — —. 

5 


b) DKXD: 


2a; 2 — 5a; + 2 >0 


2x — 1 > 0 ^ x > 2 

x -2 > 0 

Phirang trinh 4x — 2 V2x — 1 — x4x — 2 + 3a; — a; 2 — 3>/2x — 1 + a; 
<*=>• Vx — 2 44x — 1 — a; + a; 3 — a; + ^2x — 1 a; — 3 =0 

V2x — 1 = a; 


= 0 


<^> (V2x — 1 — x)(\[x — 2 — 3 + x) = 0 


Vx — 2 = 3 — 


x 






2x — 1 = x 2 
3 — x > 0 

x — 2 = 3 — x 

x = 1 
x < 3 




x 2 — 2x + 1 = 0 
x < 3 

x 2 — 7x + 11 = 0 


x = 


7± V5 




x = 1 

7-45 


x 


7 -4E 

Doi chieu vai dieu kien x > 2 suy ra x =-thoa man 


Vay phirang trinh co nghiem la x 


7->/5 


Vi du 3: Giai cac phirang trinh 5 s[x + 3 + V3x — 2 = 5x 2 — 3lx + 41 
Lr)7 giai 


DKXD: 


x -j- 3 0 

3x - 2 > 0 




x > -3 2 

2 <£>■ x > - 
x > - 3 

“ 3 


Phirang trinh tirang dirang vai 

5\[x + 3 — x — 9 + 5 V3x — 2 — 3x — 2 = 5x 2 — 35x + 30 

—X 2 + 7x — 6 —X 2 + 7x — 6 r 2 or or, 

— , -1- , -= 5x 2 - 35x + 30 


5\[x 3 —|— x —|— 9 5V3x- 2 + 3x + 2 

1 1 


<^> x — 7x + 6 


+ 


54% + 3 + x + 9 oV 3x — 2 + 3x + 2 


+ 5 


= 0 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


^ x 2 — 7 a; + 6 = 0 


x — 1 
x — 6 


(thoa man dieu kien) 


Vay phirang trinh co nghiem la x — 1 va x — 6. 

Nhan xet: 0 phirang trinh dau (cau a) de thay x — 1 , x — 6 la nghiem do do ta tim each lam 
xuat hien nhan tir chung x 2 — 7.x + 6. Boi vdi 5\fx + 3 ta ghep them vdi ax + (3, nhir the sau 

i - 25 x “I - 3 — ax /3 ■, 

khi true can thirc ta co 5y x + 3 — ax + (3 = - 1 - nhir vay de co dai 


5 \fx +~3 + ax + (3 


nhan tir x 2 — 7x + 6 thi 


a — l 


(3 = 9 


•Wl | :5 - a + (3 =0 
5^6 + 3 - a.6 + (3 =0 

lirong 5\/~3x — 2 . Do do ta tach dirpe nhu ldi giai d tren. 

Vi du 4: Giai cac bat phirong trinh sau 

a) x + 1 > ^2(x 2 — 1) b) *J(x + 5) (3x + 4) > 4(x — 1) 

c) 'Jbx — 1 — yfx — 1 > 42x — 4 d) {x — 3)s/~x 2 — 4 < x 2 — 9 

Z,r// 

^2(a: 2 - 1) > 0 


. Hoan toan tuong tu vdi dai 


a) Bat phirang trinh -^9- 


x + 1 > 0 

2(x 2 — 1) < (x + l) 2 




x > 1 

X < — 1 
X > — 1 

x 2 — 2x — 3 < 0 


x > 1 
x < — 1 
x > — 1 
1 < X < 3 


;r = — 1 
1 < x < 3 


Vay bat phirang trinh co tap nghiem la S = —1 U 1; 3 


b) Bat phirang trinh 


4(x — 1) < 0 

(x + 5)(3x + 4) > 0 

x — 1 > 0 

(x + 5) (3a: + 4) > 16(a; — l) 2 
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[BIEN SOAN VA SUtJ TAM] 


O 


x < 1 

x > —— 

“ 3 

x < —5 

x > 1 

13x 2 — 51x 


O 


4 < 0 


x < —5 
4 

-< a: < 1 

3 “ 
x > 1 

1 

-< x < 4 

. 13 


O 


x < — 5 
4 

— < a; < 1 O 
3 “ 

1 < x < 4 


x < —5 
4 

— < x < 4 

3 “ 


Vay bat phirang trinh co tap nghiem la S = (—oo; —5] U [ 


4 

3 


;4). 


c) DKXB: 


5x — 1 > 0 
x — 1 > 0 o x >2 
2x - 4 > 0 


Bat phirang trinh o 4hx — 1 > 

O x + 2 > 2x — 4 x — 1 


O x 2 + 4x + 4 > 2x 2 — 6x + 4 (do x > 2) 

Ox 2 — lOx <0o0<x<10 

Ket hop dieu kien ta dirge tap nghiem cua bat phirang trinh S' = [2; 10) 

d) (x — 3)Vx 2 — 4 < x 2 — 9 


DKXB: x 2 - 4 > 0 O 


x > 2 
x < —2 


Nhan xet x = 3 la nghiem bat phirang trinh 
+) Vai x > 3: ta co 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Bat phirang trinh <$=>- Va; 2 — 4 < x + 3 

2 13 

x 2 — 4 < x + 3 x > - 

_ 6 

Ket hap vai dieu kien x > 3 ta co tap nghiem bat phirang trinh la S — 3; +oo . 


+) Vai a; < 3 

Bat phirang trinh «=>- Var 2 — 4 > + 3 




x + 3 < 0 
x 1 — 4 > 0 


(I) hoac 


x + 3 > 0 
a; 2 — 4 > x + 3 


(II) 


x < —3 


Ta co (I) 


x >2 x < —3 
x < -2 


(II) ^ 


x > — 3 
6a; + 13 < 0 


> -3 

13 o — 3 < a; < 


13 

6 


Ket hap vai dieu kien x < 3 suy ra bat phuang trinh co tap nghiem S = (— oo;- ] 

6 

, 13 

Vay tap nghiem bat phirang trinh la S — (— oo;- ] U [3; +oo) 

6 

Vi du 5: Giai cac bat phuang trinh sau 

a) V51-2 s-s* <t b) + > J-x_ 

1 — x 4x — 3 4x — 3 


c) 8 J ——- + 3 > &42~x - 3 + . 4 
V z +1 s[x + 1 

Lot 

a) * Neu 1 — a;>04=>a;<l 
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NGUYEN BAO 
VUONG 


Ta co bat phuo'ng trinh 


[BIEN SOAN VA SUtJ TAM] 


x < 1 

51 — 2x — x 2 >0 
>/51 — 2 x — a; 2 < 1 — x 




x < 1 

1 - y[52 < x < 1 + V52 ^ 1 - V52 < x < -5. 
x 2 > 25 


* Neu x > 1 => luon dung vi UT < 0 < 1. 

Vay nghiem tap bat phuong trinh da cho la S — [1 — >/52; —5) U 1; +00 


b) DKXD: 


x 2 > 16 
x > 3 




x > 4 

a: < —4 <^> x > 4. 
x > 3 


— x 


Bat plurong trinh ^2(a; 2 — 16) + x — 3 > 7 

<^> n/ 2(^ 2 -16) > 10 — 2a; ket hop voi dieu kien a: > 4 ta co bat phuong trinh 




10 - 2a; < 0 

a; > 4 


(I) hoac 


a; > 4 

10 - 2a; > 0 (II) 

2(x 2 - 16) > (10 - 2 xf 


Ta co I <S4- 


x > 5 
a; > 4 


x > 5 


// 


x > 4 

10 - 2a; > 0 

2(a; 2 — 16) > (10 — 2 xf 


4 < a; < 5 

a; 2 — 20a; + 66 < 0 


4 < a; < 5 


10 - 4 u < x < 10 + 4 u 


10 - V34 < a; < 5 


Vay tap nghiem cua bat phuong trinh la S = 10-V34; +00 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


c) DKXB: 


2x — 3 > 0 
x + 1 > 0 


x > 

~ 2 


Bat phirang trinh 8*/2x — 3 + 3*Jx +1 — 6^J ( 2x — 3) {x +1) + 4 
4(2^2a; - 3 - 1) + 3 n/xTT 1 - 2s[2x - 3 > 0 

2^2x -3-1 4 — 3\[x~+l >0 

(8a; — 13) (7 — 9a;) 

2*(2x — 3 +1 4 + 3n/x + 1 

(8a; -13)(7 - 9a;) > 0 ^ - < x < — 

9 _ _ 8 

- ' - [3 13 

Ket hop dieu kien ta c6 tap nghiem bat phirang trinh la: S = -; — . 


Loai 2: Dat an phu 

Vi du 6: Giai cac bat phirang trinh sau 

a) a; + 1 a; + 4 < 5Va; 2 + 5a; + 28 


. 1 _ 1 — x 2 +2x 

b) a; + 1 a; — 3 < . 

V —a; 2 + 2a; + 3 

c) 47x + 7 + V7a;-6 + 2%/49a; 2 + 7a; - 42 < 181 - 14a; 

d) 34x + ~^= < 2a; + — - 7 

2*Jx 2a; 

Lor giai 

a) Bat phirang trinh <$=>- x 2 + 5a; + 4 < 5^a; 2 + 5a; + 28 
Bat t = 'fj? + 5a; + 28, t > 0 =>- x 2 + 5a; + 4 = t 2 — 24 

Bat phirang trinh tra thanh t 2 — 24 < 5t 

O t 2 - 5t - 24 < 0 O -3 < t < 8 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Suy ra 4^ + 5a; + 28 < 8 <t=>- x 2 + 5x — 36 < 0 <&■ —9 < x < 4 

Vay bat phuong trinh co tap nghiem la S = —9; 4 


b) DKXD: -i 2 +2i + 3>0o-1<s<3 

Bat phirong trinh <^> ( x 2 — 2x — 3)4— x 2 + 2x + 3 < 1 — a; 2 + 2x 

Bat t = 'j—x 2 + 2x + 3, t > 0 =^- —a; 2 + 2a; = t 2 — 3. 

Bat phirong trinh tro thanh — t 3 < —2 + t 2 o t 3 + t 2 — 2 > 0 

-x+ (t — 1 ) (t 2 + 21 + 2) 0 t + 1 


Do do ta co \l .r + 2a: + 3 > 1 O —a; 2 + 2a; + 3 > 1 

-£=/■ a; 2 — 2a; — 2 < 0 -£=/■ 1 — 4~3 < a; < 1 + ^3 . 

Ket hop voi dieu kien xac dinh suy ra tap nghiem bat phirong trinh la 


S = 1-43-1 + 43 


c) DKXD: 


7x + 7 > 0 
7x — 6 > 0 


<+ x > 


Bat: t = 44x + 7 + 44x — 6, t > 0 

= t > t 2 = 7x + 7 + 7x — 64“ 2^j 7a; -|- 7 7 a; — 6 

=>■ 14a; + 2^j 7a; + 7 7a; — 6 = t 2 — 1 

Bat phirong trinh tro thanh t 2 + t — 1 < 181 

O t 2 +1 -182 < 0 O -14 <t <13 
Ta co 44x + 7 + 44x — 6 < 13 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


^49a; 2 + 7x — 42 < 84 — 7x 
a; < 12 


x < 12 

49a; 2 + 7x — 42 < 84 — 7x 




a: < 6 


x < 6 


Boi chieu vai dieu kien xac dinh suy ra tap nghiem cua bat phuang trinh la S = 


d) BKXB: x > 0. 


Bat phirang trinh 3 


sfx 


+ 


2 4 x 


< 2 


x + 


4a; 


/— 11 

Bat t = v a; -I- —() =^- £ 2 = a; -I- — -l - 1 ^ a; -)- — = t 2 — 1 
2 4x 4a; 4a; 


Bat phirang trinh tra thanh 3t <2 t 1 — 1 — 7 


4* 2£ 2 - 3i - 9 > 0 


t > 3 

3 t > 3 (do t > 0) 
t < — 

2 


1 — 1 1 

Tct co a/ x -\ - -j= 3 < v=7 > x T" 1 H-9 

24 x 4a; 


4a; 2 — 36a; + 1 > 0 43- 


x > 


8 + 3^7 


X < 


8-347 


Ket hap vai dieu kien xac dinh suy ra tap nghiem bat phirang trinh la 


5 = 


0 ; 


8-3 47 


( 

U 


8 + 3^7 


; +oo 


Yi du 7: Giai cac bat phirang trinh 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


a) x + 1 + -\/x 2 — 4x +1 > 3^/x 

Loi giai 

x 2 — 4x + 1 > 0 


3 1 

b) 1 > ,-- + 


Vl-x 2 a; 2 -1 


a) DKXB: 


x > 0 




x > 2 + sfz 
x < 2 — ^ 
x > 0 


a: > 2 + >/3 
0 < x < 2 ->/3 


Be thay x = 0 la nghiem cua bat phirang trinh. 


Vai x > 0 , bat phirang trinh tirang dirang vai Vx H —-= + 

six 



> 3 


Bat t — sfx + -*=,t > 0 ^ t 2 — 2 — x + — , bat phirang trinh trd thanh sjf — 6 >3 —t 

six X 


<£> 


3 — t < 0 
3 — t > 0 

t 2 — 6 > 3 — t 




t > 3 

5 “2 
t > - 
“ 2 


i — 15 1 25 

Tir do ta co v x H— 7 = > - <^ x H-b 2 > — 

Vx 2 x 4 


<=>■ 4x 2 — 17x + 4 > 0 -<=b 


x > 4 
x < - 


Ket hop vai dieu kien suy ra tap nghiem bat phirang trinh da cho la 


S = 




U [4; + 00 ) 


b) BKXB: l-x 2 >0o-l<x<l 


, 1 3 

Bat phirang trinh 43- --- — 1 + 2 > 


1 -x 2 


sfl- 


X 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


44 —-3 —^ - + 2 > 0. 


l-x 2 VTT 


X 


X 


Bat t = , ta co bat phirang trinh : t — 3t + 2 > 0 




X 


t < 1 
t > 2 


* t < 1 44 , X < 1 44 >/l — x 2 > a: 44 


4T^ 


X 


-1 < x < 0 
0 < re < 1 
1 — x 2 > x 2 


44 


-1 < x < 0 

1 44 — 1 < X < —j= . 

o < x < —j= 42 


t > 2 44 , % > 2 44 X > 241 - X 2 44 




re 


0 < x < 1 
x 2 > 4(1 — x 2 ) 


44 —p= < X < 1. 

4b 


Vay nghiem cua bat phirang trinh da cho la: T = 


-i;- 


n \ 


u 


42 j {4b 


=;i 


Vi du 8: Giai cac bat phirang trinh sau 

a) x 3 — 3x 2 + 2-J x + 2 — 6a: > 0 b) x 3 — 4a: 2 — 5a: + 6 < 444 + 9a: — 4 

Lei giai 

a) DKXB: x>-2. 

Bat y = 4% + 2 , dieu kien y > 0. 


Bat phirang trinh tra thanh: x — 3 xy + 2 y > 0 


44 x — y x+2y >044 


x = y 
x + 2y > 0 


44 


4~x~+ 2 = a 
2 4~x + 2 > 


-X 


Vdi 4x4-2 — x 44 


a; > 0 
x + 2 = x 2 


44 X — 2 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Voi 2 *Jx + 2 > — x 44 


x > 0 

x < 0 b=b 

4(z + 2)>x 2 


x > 0 

2 - 2%/3 < a: < 0 


44 x 2 — 2 V 3 . 


Ket hop dieu kien suy ra tap nghiem cua bat phirang trinh da cho la 


S = 


2-2^3; 


+OO 


b) Bat phirang trinh tirang dirang vai x + \ 3 — 7x 2 — 8a; + 5 < ^/7a; 2 + 9x — 4 

4^- rr + l 3 +a; + l< 7a; 2 + 9a; — 4 + 7a; 2 + 9a; — 4 

Bat a = x + 1, b = >/Trc 2 + 9a; — 4 , bat phirang trinh tra thanh : 

“bn *4. b 3 “b b 44 a — b a 2 ab ~\~ b 2 ~bn — b <: C () 
n — b a 2 “b &b -b fr 2 ~b 1 fb 0 < vb > a ^ b (do u 2 -b cib b 2 -b 1 0) 

Suy ra x + 1 < ^7a; 2 + 9a; — 4 44 x 3 — 4a; 2 — 6a; + 5 <0 


<bb a; 


a; 


x + 1 < 0 -^=b 


a; < 


- 1 - V5 


— 1 + 


< x < 5 


Vay tap nghiem cua bat phirang trinh da cho la S — 


—00;- 


-l-4h 


U 


Vi du 9: Cho phirang trinh 4x + Vl — ~x + Va; — a; 2 = m 

a) Tim m de phirang trinh co nghiem duy nhat 

b) Tim m de bat phirang trinh sau co nghiem. 



Loi giai 

BKXB: 0 < a; < 1 


a) Gia sir phirang trinh cso nghiem duy nhat x Q tire la ta co 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


+ yjl — ~x 0 + tJxq 1 — x () = m taco the viet lai la 
— ~x 0 + ^[x (i + 1 — ~x 0 ~x 0 = m do do 1 — x 0 cung la nghiem cua phuang trinh da cho 


Do do phuang trinh co nghiem duy nhat thi x 0 = 1 — x Q x 0 


thay vao taco m = 


I + 2V2 


Vai m — 


1 + 2 V 2 + , , + , r , n — , /-? 1 + 2 V 2 

-ta co phirang trinh Vx + VI — x + vx — x — - 


(*) 


Ap dung BDT cosi ta co *Jx — a; 2 = <Jx 1 — 


a; < 


x + 1 — x 1 


Mat khac Va; + Vl — a; = 1 + 2 <Jx 1 — x <2=> \fx + V1 — ./• < V 2 


1 1 r "j j 2sp2 .) 

Suy ra Va; + Vl — a; + Va; — x 2 <-, dang thuc xay ra a; 


Do do phirang trinh (*) co nghiem duy nhat 

1 + 2 V 2 " . . . X 


1 

2 


Vay m = 


la gia tri can tim. 


b) Bat t — Va; + Vl — x =£- t 2 — 1 + 2<J~x 1 


— x 


Theo cau a ta co 1 < Va? + Vl — ~x = lW x 1 — x <2 

Suy ra 1 < t < V 2 

t 2 -1 


Phuang trinh tra thanh t + 


= m r + 2t -1 = 2m (**) 


Phuang trinh da cho co nghiem khi va chi khi phuang trinh (**) co nghiem thoa man 

1 < t < V2 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Do thi ham so y = t 2 + 2t — 1 tren 1; 42 cat dudng thang y = 2m 


Xet ham so y = t 2 + 2t — 1 tren 
Bang bien thien 


1:42 



Yi du 10: Tim m de bat phuong trinh sau nghiem dung vdi moi x > 1 

3 4x — 1 + m4~x + 1 > 24~x 2 — 1. 

Leri gitii 
DKXD: x >l. 

Chia hai ve phuong trinh cho 4~x +1 > 0 ta co 


Jx — 1 I x — 1 

-- + m > 2„ 4 f 


x + 1 


x + 1 


Dat t - t \-—- = ill - — 0 < t < 1, Vx > 1 


x +1 


X + 1 


Bat phuong trinh tro thanh: + rn >2t^ —3 1 2 + 2t < m (*). 

Bat huong trinh da cho nghiem dung vdi moi x > 1 •<=>(*) nghiem dung t e (0; 1) 

m > max / t vdi / t = —3t 2 + 2t . 

0:1 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Xet ham so ft = — 3t 2 + 2t tren 0; 1 
Bang bien thien 



Vay m > ^ la gia tri can tim. 


Loai 3: Phirong phap danh gia 

Boi voi phirong trinh ta thircmg lam nhir sau 

Cach 1: Tim mot nghiem va chiing minh no la nghiem duy nhat. 

Cach 2: Bien doi hang dang thvrc dira ve bat phirong trinh / x = 0 trong do f x la tong cac 
binh phirong. 

Cach 3: Voi phirong trinh f(x ) = g(x) co tap xac dinh D 


Neu 


f(x) > m(x) 
g(x ) < m(x) 


, \/x G D thi f{x) — g{x) 


fix) = m(x) 
g(x) = m(x) 


Vi du 11: Giai cac phirong trinh sau 

a) + J ^ =6 b) Va; — 1 + x\l a; 3 — 3x + 2 = 1 — ; 

d) Va; + 8 + Va; + 4 = 4%x + 3 + 4%x 


3 — x V 2 — x 
c) sfx — Va; — Vl — x = 1 


x 


Lfri giai 

a) BKXB: x <2. 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Ta thay rang phuong trinh co mot nghiem la x — - va ta chung minh do la nghiem duy nhat 

2 

That vay 


. 3 .6 | 6 „ | 8 

* Von x < - ta co-> 4 =>■ J- > 2 va J-> 


2 3 — x 


3 — x 


2 — a; 


= 4 


f-2 


I — -f J ——— > 6 ^phuong trinh vo nghiem. 

3 x V 2 x 


3 6 

* Vdi - < x < 2 ta co-< 4 

2 3 — x 


1 6 v 

8 

\ - < 2 va - 

J - < 

h-x 

U-x 


8 


2 -? 

2 


= 4 


Suy ra J — - h J —-— < 6 =>- phirong trinh vo nghiem. 

V 3 — x \2 — x 


Vay phirong trinh co nghiem duy nhat x — —. 

2 


x — 1 > 0 


x — 1 > 0 

2 X > 1 


b) BKXB: , ^ 

“ 3 x-l~ x + 2 > 0 

Be thay x = 1 la nghiem cua phuong trinh 

Vdi x > 1 ta co Vx — 1 + Wx 3 — 3a; + 2 > 0, 1 — x < 0 do do phuong trinh vo nghiem 
Vay phuong trinh co nghiem duy nhat x — 1 

x > 0 

c) Ro rang phuong trinh co nghiem phai thoa man | 0 < x < 1 (*) 

1 — x > 0 

Phuong trinh tuong duong vdi \[x — *J~x — Vl — a; + 1 

Bo 'Jx — Vl — x + 1 > 1 =>- Vx > 1 £ > 1 (**) 

0 < x < 1 


Tu (*) va (**) phuong trinh co nghiem thi phai thoa man 


x > 1 


x = 1 


Thu x = 1 vao thay khong la nghiem cua phuong trinh 
Vay phuong trinh da cho vo nghiem. 

d) BKXB: x > 0 

Phuong trinh tuong duong vdi \p2x + 3 — y[x~+4 = \[x + 8 — 4?>x 
Be thay x — 1 la nghiem cua phuong trinh 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Vdi x > 1 ta cd 2a; + 3 > a; + 4 <+> \[2x + 3 — V^ + 4 > 0 

Va x — 1 9x + 8 > 0 +> 9a; 2 — a; — 8>0+>a; + 8< 9x 2 +> \fx ~+8 — V3a; < 0 

Suy ra phirang trinh vo nghiem 

Vdi 0<a;<ltaco2a; + 3<a; + 4 \[2x + 3 — \fx~\-~A < 0 

Va x — 1 9a:+ 8 >0<^ 9a: 2 — x — 8>0+>a; + 8> 9a; 2 +> \[x~+8 — V&r > 0 

Suy ra phuang trinh vo nghiem 

Vay phuang trinh cso nghiem duy nhat a; = 1. 

Vi du 12: Giai cac phuang trinh sau 

a) x 2 — 9x + 28 = 4Va; — 1 

b) V 1 — 2a: + V 1 + 2a; = 2 — x 2 

c) 20a: + 38 = 4 sfx + 1 + Qsp2x + 3 + 12^2a: 2 + 5a: + 3 

Lot giVw 

a) DKXB: a: > 1 

Phuang trinh tuang duang vai x 1 — 10a; + 25 + x — 1 — a4x — 1 +4 = 0 

^ (a: - 5) 2 + (Va; -1 - 2) 2 = 0 (*) 

Vi (a; - 5) 2 + (Va; — 1 - 2) 2 > 0 vdi moi x nen 

x-5 = 0 

Va; 


Phuang trinh (*) +>• 


1-2 = 0 


+>■ x = 5 


Vay phuang trinh co nghiem duy nhat x = 5. 
b) DKXD: 


1 — 2a; > 0 1 1 

- ~ ^ ^ — <x<- 

l + 2x > 0 2 ~ ~ 2 


Phuang trinh tuang duang vai Vl — 2a; + V1 + 2x = 2 — x 2 

<+> 2 + 2Vl — 4a; 2 = 4 — 4a; 2 + x 4 <+> Vl — 4a; 2 — 1 + x 4 = 0 


x — 0 

Vl - 4a; 2 - 1 = 0 

Vay phuang trinh co nghiem duy nhat x = 0 . 
x + 1 > 0 
2a; + 3 > 0 
Phuang trinh tuang duang vdi 

x + 1 — Asfx + 1 +4 + 2a: + 3 — 6\[x + 1 +9 + 9a; + 9 — 12^/(a: + l)(2x + 3) + 8a; + 12 




c) DKXB: 


<+> x — 0 


+> x > — 1 


^ (V^ + 1 - 2) 2 + (V2a; + 3 - 3) 2 + (3>Jx + 1 - 2V2a; + 3) 2 = 0 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 




4x + 1 - 2 = 0 
V2x + 3 - 3 = 0 
3 a/x + 1 — 2a/2x + 3 


O x = 3 (thoa man dieu kien) 

0 


Vay phirang trinh co nghiem duy nhat x — 3. 
Vi du 13: Giai cac phirang trinh sau 

a) + x — 1 + a/—x 2 + a; + 1 = a; 2 — x + 2 


2x 2 + x - 1 /—-— 

b) - -- = ^x(x - 1) 

l + 3Vx + l 

c) >/x 2 — 1 + x — *JxF~—~2 

Ldi giai 

a) Gia sir PT co nghiem x. Theo bat dang thuc cosi ta co : 

^l.(x 2 + x - 1) <-=- 


/77—r - ;-“TT .1-x+x + l -x + x + 2 

Jl.(—x 2 + x + 1) <-=- 

v 2 2 

Cong ve vdi ve ta dirge a/x 2 + x — 1 + a / — x 2 + x +1 < x +1 

2 

Suyrax 2 —x + 2<x + l<^> x — 1 < 0 x = 1 

Thu lai thay x = 1 la nghiem cua phirong trinh 
Vay phirong trinh co nghiem duy nhat x = 1. 

b) Gia sir phuong trinh co nghiem, khi do nghiem cua no phai thoa man 

x + 1 > 0 

-xx 1 > 0 x G —1 U [l;+oo) 

2x 2 + x — 1 > 0 


Ro rang x = — 1 khong la nghiem cua phuong trinh, ta xet x > 1 

Phuong trinh da cho 2x 2 + x — 1 = Vx 2 — x + 3x(x 2 — 1) (*) 
Ap dung BDT cosi ta co 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


n- . x — x 

Vx — x <-. 


3a/ ~x(x 2 — 1) < 


3 x + x 2 — 1 


x^ — x 3 x x 2 — 1 

Suy ra UP(*) <-+-= 2x 2 + x -1 = VT(*) 


Bang thuc xay ra khi va chi khi x 2 —x — 1 — 0<^x 


1±¥E 


1 + ¥E 

Thu lai phuong trinh ta thay x =-la nghiem cua phuong trinh 


1 + ¥h 

Vay phuong trinh co nghiem duy nhat x =-. 

2 

c) BKXB: x 3 — 2 > 0 x > ¥2 
Gia su phuong trinh co nghiem 

Su dung bat dang thuc cosi, ta dupe ¥x 2 — 1 < —-— ^ ( x ^ ^ 

6 


x +1 


Ket hop voi phuong trinh suy ra 


x + 1 ^ r~: 

-h x > v x 

2 


2 


<^> 4(a; 3 — 2) < (3a; + l) 2 •<=> (x — 3) (4x 2 +3a;+3)<04^a;<3 
Nhu vay ta co ¥2 < x < 3. (**) 

Ta co ¥x 2 — 1 > x — l<^a; + l>(a; — l) 2 a;(3 — x) > 0 (dung voi dk (**)) 

va ¥x 3 ~-2 < 2x — 1 (x — 3)(x 2 — x + 1) < 0(dung voi dk (**)) 

Suy ra ¥j? — 1 + x > 2x — 1 > ¥x 3 ~— 2 

Bang thuc xay ra khi x = 3. Thu lai ta thay x = 3 la nghiem cua phuong trinh da cho 
Vay phuong trinh co nghiem duy nhat x — 3. 

Nhan xet: Voi dieu kien xac dinh cua phuong trinh thi viec danh gia cua chung ta kho khan, doi 
khi la khong the danh gia vi mien cua bien luc do rong khong dam bao cho viec danh gia. Bo do 
rang buoc them dieu kien doi voi nghiem cua phuong trinh giup chung ta thuan lpi trong danh 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


gia tir do giai quyet dirge bai toan. 

Vi du 14: Giai cac bat phircmg trinh sau 

a) x 2 H— . > 2x b) 2x 2 — llx + 21 < 3a/ 4a; — 4 

V — x 2 + 6a; — 5 

Lor giai 

a) BKXD : —a; 2 +6r-5>0ol<i<5 

Ta co a; 2 H — , = a; 2 H — . > a; 2 +1 (1) 

V-a; 2 + 6a; - 5 JZ x - 3 2 + 4 

Mat khac a; 2 + 1 > 2a; , dau bang xay ra a; = 1 suy ra a; 2 + 1 > 2a;, Va; £ 1; 5 (2) 
Tu (1) va (2) ta co vbi moi x £ 1; 5 ta co 


a; 2 + . > 2x 

sj—x 2 + 6x — 5 

Vay bat phircmg trinh co tap nghiem la S = 1; 5 . 

b) Xet tam thirc f x — 2x 2 — llx + 21, co a = 2 > 0, A = —47 < 0 

Suy ra f x > 0, \/x 

Do do phircmg trinh co nghiem thi phai thoa man 3^I~4x — 4 > 0 x > 1 
Ap dung BDT Cosi ta co : 

3^4x — 4 = 3^2.2 a; — 1 <2 + 2 + a; — l = a; + 3 

Ket hop voi phircmg trinh suy ra 2a; 2 —lla; + 21<a; + 3 

2 a; — 3 < 0 a; = 3 

Thu- a; = 3 ta thay la nghiem cua bat phircmg trinh 
Vay bat phuemg trinh co nghiem duy nhat x = 3. 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


3. Bai tap luyen tap 
Bai 4.120: Giai cac bpt sau : 

a. sfx — 3 < 2x — 1 

c. ^3x — 2 > Ax — 3 


b. — x + 1 < a; + 3 
d. \J 3a; 2 + a: — 4 > x + 1 


loi giai 


Bai 4.120: a) Bpt <=> 


2x — 1 > 0 
re — 3 > 0 
x — 3 < (2x — l) 2 


1 

x > - 

2 

x > 3 
4a; 2 — 5x + 4 > 0 


a; > 3 


b) Bpt 


x 2 — x + 1 > 0 
a: + 3 > 0 


X > — - 


x 


x + 1 < (x + 3) 2 


c) Bpt 


Ax — 3 <3 
3x — 2 > 0 


U 


Ax — 3 > 0 

3a; — 2 > (4a; — 3) 2 




2 3 

- < X < - 9 

3 4 - < X < 1 

®<«<i 

4 “ 


d) Bpt<^ 


a; + 1 < 0 
3a; 2 + x — A > 0 
x + 1 > 0 

3a; 2 + x — A > (x + l) 2 




. 4 

x < - 

“ 3 

^ i + Vii 

x > - 


Bai 4.121; Giai cac bat phircmg trinh sau. 

a) (x 2 — 3 x)42xF~-~-3x~-2 >0 b)- ~L- > x — A 

(i + ^/^+^) 2 

c) x 2 + 3x + 1 < (a; + 3)V ~x 2 +1. 

loi giai 

Bai 4.121: a) Ta xet hai trudng hop 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


TH 1: 2x 2 — 3x — 2 = 0 o x = 2,x = —- . Khi do BPT luon dung 


TH 2: Bpt 


2x 2 — 3 — 2 > 0 
x 2 — 3x > 0 




x < —- V x > 2 1 

2 -O- x < — V x > 3. 

i<0Vi>3 ^ 


Vay nghiem cua Bpt da cho la: T = (—oo; — - ] U {2} U [3; +oo). 

2 

b) DK: x > -1 

* Voi x = 0 ta thay Bpt luon dung 

* Voi x ^ 0 => 1 — \fx ~+1 ^ 0. Nhan luong lien hop d VT cua Bpt ta duoc 

- X . = ^' r - - > x — 4 (1 — yfx + l) 2 > X — 4 *Jx + 1 < 3 <^ 

(1 + V^TT) 2 (1 - V^+I) 2 

Vay nghiem cua Bpt da cho la: T = [ — 1; 8). 

c) Bat phuong trinh <^> x(x + 3) — (x + 3)Vx 2 +1 +1 < 0 

(re + 3) (x — s[x 2 + 1) + (Vx 2 +1) 2 — x 2 < 0 
\[x 2 + 1 — x >/x 2 + 1 —3 < 0 (*) 


Do >/x 2 + 1 — x > Vx 2 " — x = | x | — x > 0 

=> (*) ^ Vx 2 +1 <3^x 2 <8 O -2V2 < x < 2 V 2 . 

Vay -2-I2 < x < 2 V 2 " la nghiem cua bat phuong trinh da cho. 


Bai 4.122: Giai cac bpt sau : 


< 8 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


a) 72x — 1 < 8 — x 
c ) '[—x 2 + 6x — 5 > 8 — 2x 

e ) yfx + 2 — \fx + 1 < 7x 

loi giai 


6) 72x 2 — 6x +1 — a; + 2 > 0 

d) sfx~+~3 > 72x — 8 + 4t~-x ’ 

2x 2 


f ) 


3 - 79 + 2x 


< x + 21 


Bai 4.122: a) bpt <+> 


8 — x > 0 
2a; - 1 > 0 
2x — 1 < (8 — x) 2 




x < 8 
x > - 


O - < x < 5 
2 “ “ 


x 2 — 18x + 65 > 0 


b) bpt a/2x 2 — 6x + 1 > x — 2 4^ 


hoac 


x — 2 > 0 

2x 2 — 6x +1 > x—2 


<£> 


x — 2 < 0 
2x 2 — 6x + 1 > 0 

x < 2 


x < 


x > 


3-77 

2 

3 + 77 


hoac 


x >2 
x 2 — 2x — 3 > 0 




X < 


x > 3 

3-77 


c) BS: 3 < x < 5 


d) BKXB: 


x + 3 > 0 

2x — 8>0<=>4<x<7 
7 — x > 0 


bpt <=> x + 3 > 72x — 8 + 77 — x <=> 3 > —1 + 22x — 8 7 — 

2 > ^ 2x — 8 7 — x <=> 4 > —2x 2 + 22x — 56 

x < 5 
x > 6 


x 


x 2 — llx + 30 > 0 <=> 


Doi chieu dieu kien ta nghiem bpt la 


4 < x < 5 
6 < x < 7 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


e) DKXB : 


x + 2 > 0 

:r + l>0-^:r>0 
x > 0 


bpt *£=7* 'sfx + 2 + ,s J~x~\~A + ^/x x + 2 + 2x + 1 + —\J (+' ■+ 1 ).r" 


1 — x < 2 {x + l)x 


1 — x < 0 
x > 0 


hoac 


1 — £ > 0 


1 — x < Ax{x + 1) 




3 + 2>/3 


x < -- 
-3 + 2 a/3 


< x 


Boi chieu dieu kien ta nghiem bpt la x > 


-3 + 2 41 


f) DKXB : 


9 + 2x > 0 
3 — a/9 + 2x ^ 0 




. 9 

x > — 
“ 2 
x ^ 0 


bpt <S4- 


2x 2 3 + a/9 + 2x 
Ax 2 


+ x + 21 ■w' a/9 + 2# <C 4 ■w' x <C 


Boi chieu dieu kien ta nghiem bpt la 


9 7 

— < x < — 
2 ~ 2 

x ^ 0 


Bai 4.123: Giai cac bat phuang trinh sau : 

a) ^- 3jI +^ + 4 ± j < 2 b ) J x '‘ -31 + 2 + x/;r-4x + 3 > 2^ 




x 2 — 5x + 4 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


c) >/a; 2 — 8a; + 15 + -s/a; 2 + 2a; —15 < 4a; 2 — 18a; + 18 d) -s/l + x + Vl — x < 2 — ^ 

loi giai 

Bai 4.123: a) DKXD : 


— 1 < a; < 
a; ^ 0 


3 : 


Vai 0 < x < -: BPT <s=> 
“ 3 


-\BPT 0 - 3a;2 + x + 4 + 2 < 2 ^ V-Sa; 2 + a; + 4 < 2a; - 2 


a; 




2a; - 2 > 0 

—3a; 2 + a; + 4 < 2a; — 2 




x > 1 

7a; 2 — 9a; > 0 


O x > - 


9 4 

Suy ra nghiem cua bat phirang trinh la - < x < - 

7 3 


Vai — 1 < x < 0 ; bpt luon dung 


Doi chieu dieu kien ta nghiem bpt la 


— 1 < x < 0 

9 4 

- < a; < — 

7 “3 


b) DKXD: 


a; 2 — 3x + 2 > 0 
x 2 — 4x + 3 > 0 
a; 2 — 5x + 4 > 0 


x > 4 
x < 1 


bpt yj x — 1 x — 2 + x — 1 x — 3 > 2^J x — 1 a; — 4 

De thay x = 1 la nghiem cua bpt. 

+ Vai :r < 1 : Bpt<^ 1 — x 2 — x + 1 — a; 3 — x > 2^J 1 — a; 4 — a; 

<^> >/2 — a; + V3 — a; > 2 \l~4--x 

Ta co : V2 — a; + ^3 — a; < VTT a; + n/ I a’ = 2 \l~4--x 

Suy ra x < 1 bpt vo nghiem . 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


+) Voire > 4 : bpt *Jx — 2 + -Jx — 3 > 2 'Jx — 4 

Ta co : *fx — 2 + Vre — 3 > Vre — 4 + Vre — 4 = 2Vre — 4, Vre, re > 4 

Suy ra : x > 4 bat pt luon dung . 


Vay nghiem cua bpt la : 


x — 1 
re > 4 


17 

c) BS: re < —5, re = 3, 5 < re < — 
“ 3 


d) BKXB: 


1 + re > 0 
1 — re > 0 


43- — 1 < x < 1: 


4 

Khi do : bpt 44 1 + re + 1 — re + 2-s/l — re 2 < 4 — re 2 + — 

“16 

44 1 — re 2 — 2>/l — re 2 +1 + — > 0 

16 “ 

44 Vl — re 2 — 1 > 0 (luondung) 

Vay nghiem cua bpt la : —1 < re < 1 


Bai 4.124: Giai cac bat phuong trinh sau: 


a) 4(rc + l) 2 > (2rc + 10) (1 - ^3 + 2re) 2 
c) V25 — re 2 + Vre 2 + 7rc > 3 


b) -v/l + re — Vl — re > 


re 


d) 


2re 


^2re + 9 


<C sp2x -|-1 — 1 


V-3rc 2 + re + 4 +2 

e) -< 2 


re 


f) Jx + + Jx - \ > 2 


9 AI 9 


g) Vre 2 — 8re + 15 + Vre 2 + 2re — 15 > V4rc 2 — 18re + 18 

h) V9re 2 + 16 V2re + 4 - 2^2 — rr >12rc - 8 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


151 giai 

Bai 4.124: a) bpt & 4(x + If 
DS: x — —l,x > 3 


1 + ^3 + 2x — 2x + 10 


> 0 


b) 0 < x < 1 c) 0 < x < 5 d) 0 < x < 


45 


94 15 17 

e) —1 < x < 0, - < x < - f) x > ||- g) x > — 

7 “3 V 4 3 

h) bpt a/9x 2 + 16 3x — 2 > 2 3x — 2 \[2x + 4 + 2^2 — x) 


2 4\/i 

Chia hai tnrcmg hap va giai ta dirac —2 < x < - < x <2 

3 3 


Bai 4.125: Giai cac bat phirang trinh sau: 

a) V3x 2 + 6x + 4 < 2 — 2x — x 2 b) 2x 2 + 4x + 3n/ 3 — 2x — x 2 > 1 

c) V3x 2 + 5x + 7 — V3x 2 + 5x + 2 > 1 d) \[x + 2a/x — 1 + Vx — 2Vx — 1 > 


e) 5>/x H—< 2x + — + 4 /) 

2vx 2x x + 1 V x 

151 giai 

Bai 4.125: a) Bat: t = >/3x 2 + 6x + 4, t > 0 => x 2 + 2x = 


x . lx +1 0 N x 35 

2 J - >3 g) x + - > 


Vx 2 — 1 12 


t 2 -4 


Bat phirang trinh tra thanh t <2 — 


t 2 -4 


•*=>-1 2 + 3t —10 < 0 4=>- 0 < t < 2(t > 0) 

Ta co V 3x 2 + 6x + 4 < 2 <t^> 3x 2 + 6x + 4 < 4 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


O 3a: 2 + 6s < 0 O - 2 < a; < 0 

Vay nghiem bpt la —2 < x < 0 . 
b) DKXD: -3 < x < 1 

Bat: t — y/3 — 2x — a; 2 , t > 0 t 2 — 3 — 2x — x 2 =$» 2x + x 2 — 3 — t 2 

Bat phirang trinh tra thanh 2 3 — t 2 + 3t > 1 


^ 2t 2 — St — 5<0o0<t<- (dot > 0) 


Ta co V3 — 2x — x 2 < - <^> 

2 


—3 < x < 1 


3 — 2x — x 2 < — 


25 •<=>• — 3 < x < 1 


Vay nghiem bpt la —3 < x < 1 —2 < a; < 0. 


c) DKXD: 


x > —- 
“ 3 

re < — 1 


Bat £ = V3ar + 5a; + 2, £ > 0 =>■ 3a ; 2 +5x — t 2 —2 

Bat phirang trinh trd thanh + 5 — i > 1 

44- ^ft 2 + 5 >t + l44£ 2 +5> £ +1 2 44 £ < 2 


Ta co V3x 2 + 5a; + 2 < 2 44 


3a ; 2 + 5a; + 2 >0 
3a ; 2 + 5a; + 2 < 4 


44 


x>-~ 

- 3 

X < —1 44 

—2 < x < — 


-2 < x < -1 

3 “ “3 


d) BKXB: a; > 1 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


bpt J y/x — 1 +1 + J 4 x — i — 


i 2 > 2 
2 


4^ sfx — 1 + 1 + 414— 1 — 1 

Bat t = 4x — l.t > 0 


3 

> - 
2 


Batphirangtrinhtrathanh t + l + \t — 11 > - (*) 

2 


+) Vai t > 1 ta co (*) ^ 2t > - t > - 
W 2 4 

Suy ra nghiem bpt(*) la t > 1 do do 4x — 1 > 1 x > 2 


+) Vai 0 < t < 1 ta co (*) 2 > - dung moi t 


Do do 0 < 4x — 1 < 1 

Vay nghiem bpt la a; > 1 
e) BKXB : x > 0 


x > 1 
x < 2 


bpt 44 5 


44 + 4 — 

24 x 


1 


< 2a; H-h 4 

2x 


Bat t = 4x H > 2. 4x. \= — 44,t > 42 =5- x + — = t 2 — 1 

2v x x 2 4x 4a; 


Bat phirang trinh tra thanh 5t < 2 t 2 — 1 + 4 2t 2 - ht + 2 > 0 ^ 


t < - 
2 

t > 2 


Vi t > 44 =4 t > 2 ta co H-i= > 2 2a; — a4x +1 > 0 

24 x 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 




0 < Vx 


< 


2-42 


4x 


> 


2 + 42 


<+> 


0 < x < 


3-242 


x > 


3 + 242 


3 - 242 3 + 242 

Vay nghiem bpt la 0 < x < - -— va x > — . 


f) BKXB: x < -1, x > 0 


_ , lx +1 , x 1 

Bat: t — a - ,t > 0 -= — 

V x x + 1 t 2 


Ta duac : —— 2t > 3 <+> 2t 3 + 3t 2 — 1 < 0 t +1 2t 2 +t — 1 <0 
t 


<+ 0 < t < - (vi t > 0 ) 
2 


r - Li 1 4 

Taco 0 < a ——— < - — <x<-l 

V x 2 3 


Vay nghiem bpt la — < x < —1. 
3 


g) BKXB: x 2 -1>0 ^ 


x < —1 

X > 1 


+) Vai x < — 1: bpt VN 


+) Vai x > 1 : bpt <+ x + 


2 x 2 x 2 1225 

2 1 + 2 . , > 


X 


— 1 Vx 2 — 1 144 


x 4 x 2 1225 

<^> —-h 2 . , -— > 0 


X 


— 1 Vx 2 — 1 144 


Bat: £ = 


x 


Vx 2 — 1 


,t > 0 , bat phuxmg trinh tra thanh 
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NGUYEN BAO 
VUONG 


1225 


[BIEN SOAN VA SUtJ TAM] 


25 


t 2 + 2t -> 0 f > — (dot > 0) 


144 


12 


O ^ 

Do do ta co , > — 144s 4 > 625s 2 - 625 


Vs 2 — 1 12 


144s 4 - 625s 2 + 625 > 0 


0 < s 2 < — 

16 


s > 


25 


<£> 


1 < x < 

5 

x > - 


Bai 4.126: Giai cac phirong trinh sau: 

a) x + 2V7 — s = 2Vs — 1 + \/ s 2 + 8s — 7 +1 

b) a/2s + 1 + V3-2s = ^ ~ ^ 

2 


c) VlOs + 1 + V3s — 5 = V9s + 4 + V2s — 2 

d) Vs — 1 — (s — l) 2 — 8 — x 3 

151 giai 

Bai 4.26: a) BKXB: 1 < s < 7. 

Ta co: PT s — 1 + 2V7 — s — 2Vs — 1 — 7 — s s — 1 

Vs — 1 Vs — 1—2 — V7 — s Vs — 1—2 =0 
Vs — 1—2 Vs — 1 — V7 — s = 0 




Vs — 1 = 2 
Vs — 1 = V7 — 




s 


s = 5 
s = 4 


b) BKXB: — < s < - 
2 _ “2 


5 

4 (dox > 1) 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Phuo'ng trinh da cho 4%x + 1 + — 2x — —-- — — ^ 

4 

I —"j 2 -i-o (4a; 2 — 4a; + l) 2 

<^> 4 + 2v—4a; 2 + 4a; + 3 = --— . 


Bat t = V—4a; 2 + 4a; + 3=^/4 — (2a; — l) 2 0 < t < 2. Ta co phirang trinh 

16 + 8t = (4 — t 2 ) 2 <^> t 4 - 8t 2 - 8t = 0 <^> <£ 3 - - 8) = 0 


^ £(£ + 2){f 2t 4) =. 0 o 


t — 0 (n) 
t = 1 + >/5 (1) 


= 0 <=> V— 4a; 2 + 4a; + 3 = 0 4a; 2 — 4a; — 3 = 0 


1 3 

Vay x = — ;a; = - la nghiem cua phirang trinh da cho. 

2 2 


x = — 


x = 


c) DKXD: x > —. 

3 


Phuo'ng trinh <^> VlOaT+T — \[9x + 4 + V3a; — 5 — V2a; — 2 = 0 
a; — 3 a; — 3 




■s/lOa; + 1 + y[9x + 4 *\/3a; — 5 + *l2x — 2 

1 1 


= 0 


<=> (a; — 3) 


+ 


. >/l0a; + 1 + ^[9x + 4 >/3a; — 5 + V2a; — 2 

Vay a; = 3 la nghiem duy nhat cua phirang trinh da cho. 

d) PT *Jx — 1 + a; 3 — a; 2 + 2a; — 9 = 0 


43- , 37 - f (x — 2) (a; 2 + x + 4) = 0 


= 0 4 ^ x — 3 (thoa dieu kien). 


sfx - 1 + 1 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


43- (x 


2 ) 


1 

sfx — 1 + 1 


\ 

“I - X 4: 


0 x = 2 


Bai 4.127: Giai cac phuong trinh sau 

a) x 2 — 2x + 3 = V2 a; 2 — a; + a/ 1 + 3a; — 3a; 2 

b) a/ 14 — x 3 = 2 a/ a; 2 — 2a; — 1 + 2 — a; 

c) 2a/ 1 + 3a; — Vx + -i = 5 

■si X 

loi giai 

Bai 4.127: a) Theo cosi ta co: 

r~n - ^ 2a; 2 — x + 1 r-^-^“T „ 2 + 3a; — 3ar 

V 2a; 2 - a; <-; sjl + 3a; - 3a; 2 < - 

“2 “2 


Suy ra a/ 2a; 2 — a; + a/i + 3a; — 3a; 2 < x + 2a; + 3 

_ 2 


A/r' _a;2 + 2a; + 3 

Ma-< 2. 


Dau bang xay ra <=>x=l. Thu lai thay thoa man. 

Vay pt da cho co nghiem duy nhat x=l. 

b) BKXB: x 2 - 2a; - 1 > 0 

Bo a/ a; 2 — 2a; — 1 > 0 nen a/14 — a; 3 >2 — x 

14 — a; 3 > 8 — 12a; + 6a; 2 — x 3 x 2 —2x — 1 <0 

Suy ra phuong trinh co nghiem thi x 2 — 2x — 1 = 0 x = 1 ± 42 

Thrr lai ta thay phuong trinh cso nghiem duy nhat x = 1 — a/2 . 

c) BK: x > 0. Ap dung BBT Bunhiacopxky ta co: 

1 + 3a; 1 + 3 > 1 + 3a fx =>- 2a/i + 3a; > 1 + 3a fx 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Suy ra 2\fl + 3x — yfx 4 — j= > 2Vx + —== + 1 > 5 . 

vx vx 

Dang thiic xay ra khi x — 1 va do cung la nghiem cua phirang trinh. 


Bai4.128: Giaiphircmgtrinh y[2x + 3 + Vx +1 = Vx 2 — llx + 33 + V3x — 5 

151 giai 


Bai 4.128: DKXD: 


4+ x > 


2x + 3 > 0 
£ + 1 > 0 
x 2 — 11a; + 33 > 0 
3x — 5 > 0 

Phirang trinh tirang dirang vai 

2^J 2x + 3 x +1 — x 2 — llx + 24 + 2^j x 2 — llx + 33 3a; — 5 


^ 2 


2 


^ 2x + 3 

x + 1 — ^ 

x 2 — llx + 33 

3x — 5 


—3x 3 + 40x 

— 149x +168 


^1 2 x 3 

x + 1 + ^~ 

x 2 — llx + 33 

3x -5 


3x — 7 —x 

2 + llx - 24 



— x 2 — llx + 24 
= x 2 — 11a; + 24 


4* x 2 - llx+ 24 


2 3x — 7 


x — llx + 24 = 0 •<=>■ 


2x + 3 x + 1 + x 2 — llx + 33 3x — 5 
x — 3 


+ 1 


= 0 


x — 8 


(thoa man dieu kien) 


Vay phirang trinh co nghiem la x = 3 va x = 8. 

Bai 4.129: Cho phirang trinh: ^2x 2 —2 m + 1 x + ra 2 + 

a) Tim m de phirang trinh (1) co nghiem. 

b) Tim m de phirang trinh (1) co 2 nghiem phan biet. 

c) Tim m de phirang trinh (1) co nghiem duy nhat. 

151 giai 


m 


— x — 1 1 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


fjc —1 > 0 

Bai 4.129: Phirang trinh (1) <=> \ _ „ / , , _ 

|x 2 -2(m + l)x + m 2 +m = (x-l) (2) 

Bat t = x—\, vi x -1 > 0 nen ta co dieu kien t> 0, thay vao phirang trinh (2) ta dirge phirang 
trinh: t 2 -2(m-l)r + m 2 -m = 0(3) 

a) Be phirang trinh (1) co nghiem thi phirang trinh (3) co nghiem t > 0 

TH1: Phirang trinh (3) co nghiem t l <0<t 2 <^> P <0 <^>m 2 -m<0 \. 


TH2: Phirang trinh (3) co nghiem 0<t l <t 2 o 


A' > 0 
P >0 <=>< 
5 >0 


1-m > 0 

m 2 - m> 0 m = 1. 
m -1 > 0 


Ket luan: Voi me [0;l] thi phirang trinh (1) co nghiem. 

b) Be phirang trinh (1) co 2 nghiem phan biet thi phirang trinh (3) co 2 nghiem 


0 <t y <t 2 o 


A > 0 
P>0o 
S> 0 


1 — rn > 0 

m 2 -m> 0 (vo nghiem) 
m — 1 > 0 


Ket luan: Khong ton tai m de phirang trinh (1) co hai nghiem phan biet. 


c) Be phu'ong trinh (1) co nghiem duy nhat thi phirang trinh (3) co dung 1 nghiem t > 0 
THI: Phirang trinh (3) co nghiem t l <0<t 2 <^> P <0om 2 -m<0<^>0<m<l. 


TH2: Phirang trinh (3) co nghiem t t <0 = t 2 


TH3: Phuang trinh (3) co nghiem 0 < t x = t 2 


A > 0 

1 — m > 0 

P = 0o< 

m 2 - m = 0<=>m = 0 

S< 0 

m —1 < 0 

< 

> 

II 

O 

fl-m = 0 


<^>m = 1. 

S> 0 1 

m — 1 > 0 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Ket luan: Vdi m e [0; l] thi phirang trinh (1) co nghiem duy nhat. 


Bai 4.130: Cho phirang trinh x 2 — msl or 2 +1 + 3 m + 2 = 0 1 . 

a) Tim m de phirang trinh (1) co nghiem. 

b) Tim m de phirang trinh (1) co 4 nghiem phan biet. 

c) Tim m de phirang trinh (1) co nghiem duy nhat. 

151 giai 

Bai 4.130. BK x G R. Bat t = *Jx 2 + 1 — 1 t > 0 suy ra x 2 = t + 1 2 — 1, thay vao 
phirang trinh (1) ta dirge phirang trinh: t 2 — m — 2 t + 3 m + 2 = 0 2 

a) Be phirang trinh (1) co nghiem thi phirang trinh (2) co nghiem t > 0 


THI: Phirang trinh (2) co nghiem < 0 < t 2 ^ P < 0 3 m + 


z s u m <* 


TH2: Phirang trinh (2) co nghiem 


0 < t x < t 2 <=> ■ 


A > 0 
P > 0 ^ 
S > 0 


m 2 — 16m — 4 > 0 
3 m + 2>0 m > 8 + \[68 

m — 2 > 0 


Ket luan: vdi m G 


-2 

; T 


u 


8 +V68; +oo thi phuang trinh (1) co hai nghiem phan biet 


b) Be phirang trinh (1) co 4 nghiem phan biet thi phuang trinh (2) co 2 nghiem thoa: 


0 <\ <t 2 


A > 0 
P > 0 ^ 
S > 0 


m 2 — 16 m — 4 > 0 
3 m + 2>0 m > 8 + V(38 

m — 2 > 0 


Ket luan: Vdi m G 


8 + "\/ 68; +cx3 


thi phuang trinh (1) co hai nghiem phan biet. 


c) Be pt (1) co nghiem duy nhat ta xet 2 trudng hop sau: 


GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 


52 















NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


TH1: Phuong trinh (2) co nghiem 


< 0 = £ 2 4 + 


A > 0 
S < 0 


m 2 — 16m — 4 > 0 
3m + 2 = 0 
m — 2 < 0 


m 


-2 

3 


TH2: Phircmg trinh (2) co nghiem 0 = ^ *s £ 2 4+ 
nghiem) 

Ket luan: vdi m = —^ thi pt (1) co nghiem duy nhat. 


A = 0 
5 = 0 


4+ 


m 2 — 16m — 4 
m — 2 = 0 


= 0 


(vo 


ON TAP CHUONG IV 


Bai 4.131: Cho cac so thuc a, b , c la so thuc. Chung minh rang: 


a) a 4 + 6 4 + c 2 + 1 > 2a(ab 2 — a + c + 1 ) 


b)-b b 2 + c 2 > ab — ac + 2bc 

4 


c) (a 5 + 6 5 )(a + 6) > (a 4 + 6 4 )(a 2 + b 2 ), voi ab > 0 . 

Bai 4.132: Cho a, b, c la so duong thoa man a + b + c = 1 . Chung minh rang 


a) 


b) 


l-i 


i-i 

b 


w 


l-i 


> 8 


a + b 


+ 


b + c 


+ 


c + a 


> 3 


* b 2 + 4bc + c 2 V c 2 + 4co + a 2 V a 2 + 4a6 + 6 2 

Bai 4.133: Cho a,b, c la so duong va abc = 1. Chung minh rang 


a) 


+ 


+ 


>1 


(a + 1) (b + 1) (c + 1) (b + 1) (a + 1) (c + 1) 4 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


b) 


1 


+ 


1 


+ 


1 


<1 


a + 26 + 3 b + 2c + 3 c + 2a + 3 2 

Bai 4.134: Giai cac bat phirang trinh sau 

a) x 2 — 3x — 4 < 0 b) (1 — x) (x 2 — 5x + 6) > 0. 

x 3 - 3x + 3 


c) 


x 2 - X + 1 


>1 




Bai 4.135: Cho tam thiic f(x ) = x 2 + %m — 3)x + m + 3. Tim m de 
a) Phirang trinh f(x) — 0 co nghiem b) f(x) >0 Vx e 1. 

Bai 4.136: Cho tam thirc: f(x) = (m — V)x 2 — 4 (m — l)x + 2m + 3. Tim m de 

a) Phirang trinh f(x) = 0 co nghiem b) Ham so y = \[J(x) xac dinh \/x G 
Bai 4.137: Giai cac he bat phirang trinh sau: 

x 2 — 4x + 4 < 0 


a) 


c) 


x 2 — 3x < 0 


> 0 


x +1 

3 — 2x 
x 2 — x — 1 < 0 


b) 


d) 


— 2x 2 + x + 1 > 0 
3x 2 + 2x — 3 < 0 


x + 1 




x 2 -4x +5 
4x 2 +7x-4<0 


Bai 4.138: Xac dinh mien nghiem cua cac bat phucmg trinh va he bat phirang trinh sau: 


. x + 2y 2x + V 
a) - y 


-2 


-3 


b) 


2x + y > — 3 

2 3j- y + 3 < 3 2x — y + 2 
x + y + 1 < 0 


Bai 4.139: Giai bat phirang trinh: 

a) *j2x 2 — 6x + 1 — x + 2 < 0 b) sfx + V9 — x < V—x 2 + 9x + 6 
c) ’\fx — 3x + 2 + 4~X — 4x + 3 ^ 2\fx — 5x + 4 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


9 m + A x 7 mx 

Bai 4.140: Cho bat phucmg trinh: —---> 2 

x 2 +x + 9 x 2 -x+9 ~ 

a) Giai bat phircmg trinh voi m = 28. 

b) Tim m de bat phircmg trinh (1) co nghiem. 

Bai 4.141: Giai cac bat phircmg trinh sau: 

a) x 2 + V 2x 2 + 4x + 3 >6—2x b) 2\[x — 1 — \[x + 5 > x — 3 

c) - , X > 1 d) \fx~+ 2 — \fx~- 1 > x — + x — 2 — — 

1 — ^2 x 2 — x + 1 2 

Bai 4.142: Tim m de bat phircmg trinh (a; 2 + a: — l)(:r 2 + x + m) > Oco tap nghiem la R 

dap An 


Bai 4.131. a) BDT «. (a 2 - 6 2 ) 2 + (a - c) 2 + (a -1) 2 > 0. 

c)BDT<^> ab(a — b)(a 3 -b 3 )> 0 


\2 


b)BDT^ --(ib-c ) 
. 2 


> 0 


„ v . . ... . 1-a 1- & 1-c ^ „ b + cc + aa + b ^ „ 

Bai 4.132: a) BDT tircmg dircmg vai - . - . - > 8 - . —-—. - > 8 


a 


Ap dung BDT cosi ta co 

b C C Qt a T b ^ 24bc 2 yfca 2'Jab 


> 


= 8 DPCM. 


Dang thuc xay ra khi va chi khi a = b = c — - . 
b) Ap dung BDT cosi ta co 


1 a+b 1 1 

1 b + c | 

1 b 2 + Abe + c 2 V 

c 2 + 4ca + a 2 \ 


C CL 


a 2 + Aab + b 2 


> 31 


a b 


b + c 


C CL 


b 2 + Abe + c 2 c 2 + 4co + o 2 a 2 + Aab + b 2 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Do do ta chi can chung minh 


o + 6 


6 + c 


C CL 


6 2 + 46c + c 2 c 2 + 4ca + a 2 a 2 + 4ab + 6 


> 1 


^2 — 


a b b + c c CL > b 2 + 4 be + c 2 c 2 + 4ca + a 2 a 2 + 4 ab + b 2 (*) 


Ta co b 2 + 46c + c 2 = b + c + 26c < 6 + c +2. 


/ 6 + c 
2 , 


3 6 + c 


„ 3 c + a 3 a + 6 

Tirang ty ta co c + 4ca + a <-va a + Aab + b < - 


Suyra 6 2 + 46c + c 2 c 2 + 4co + o 2 o 2 + 4a6 +6 2 < — a+6 2 6+c 2 c+a 2 (l) 

“8 


]\43<t khac cl -\~ b b c c -\~ cl ^ 


2a + 26 + 2c 


\ 3 


= - ( 2 ) 

27 


Tu (1) va (2) suy ra BDT (*) dung nen BDT ban dau dung. DPCM. 


Dang thuc xay ra khi va chi khi a — b — c — ^ . 


Bai 4.133: a) : —-— 7 + T — b — + c 


ac ba c 

+ ---+ - 


1T b ab \ c be 1 + c + co c T be T1 1 T ob 1 1 o ob 


Dat P — 


+ 


+ 


{a, + 1) (6 + 1) (c + 1) (6 + 1) {a, + 1) (c + 1) 

Ap dung BDT Cosi cho ba so thuc duong ta co: 


g 3 a + 1 6 + 1/ g 3 o + 16+l 3 

-1-^-> 3s- = - a. 

(o + 1)(6 +1) 8 8 _ V( a + 1 )( & + 1 ) 8 8 4 


Tuang tu ta co 


6 3 c + 1 6 + 13 c 3 c+1 g +1 3 

-+-+- + — 6: -H-H-+ — c 

(c + 1)(6 + 1) 8 8 ~ 4 (c +1) (o +1) 8 8 ~ 4 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Cong ba BBT tren lai voi nhau ta dirge: 


_ a + 6 + c + 3^3, , . _ ^ 2 (a + b + c) — 3 2.3 Tabc — 3 3 

P H-> -(a + b + c) =}► P > -A-i->-= 

4 “4 4 “ 4 4 

Dang there xay ra<+>a = 6 = c = l. 

b) Ap dung BBT cosi ta co a + 26 + 3 = a + b + 6 + 1 + 2 > 2 'Jab + 2 4b + 2 


Suy ra 


< 


a 


+ 26 + 3 2 Tab + >/& + 1 


Tuong tu ta co : 


< 


< 


6 + 2c + 3 2 Tbc + V& +1 c + 2a + 3 2 *7ca + -7c + 1 

Cong ve vdi ve cac BBT tren ta dugc 


1 1 11 
+ --+-< 


a + 26 + 3 6 +2c+ 3 c + 2a+3 2 


+ 


+ 


'Tab + Tb + 1 Tbc + T + 1 Tea + 7a + 1 


Mat khac abc = 1 suy ra 

1 1 

+ 


+ 


1 


Tab + Tb + 1 76c + -7c + 1 7ca + " 7(2 + 1 

1 1 1 


Tab + Tb+1 [l IT 

y a V ab 


+ 


= 1 


l^ + T + i 


„ 1 1 11 

Suy ra-1-1-< - 

a + 26 + 3 6 +2c+ 3 c+2a + 3 2 

Bang thuc xay ra+>a = 6 = c = l. 

Bai 4.134: a) BXD : 


X 

—oo —1 4 

+oo 


VT 

+ 0-0 + 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Tap nghiem : T — [ —1; 4 ] 
b) BXD : 


X 

“OO 

1 

2 3 

+OO 

2-x 

+ 

0 

- 1 - 1 

— 

x 2 — 5x + 6 

+ 

1 

+ 0-0 

+ 

VT 

+ 

0 

-0 + 0 

— 


T = (—oo;l) U 2; 3 

c) x > >/2, -< x < 1 d) x = —1; x > 2 

Bai 4.135: a) f(x) = 0 <^> i 2 + 2 (m — 3)x + m + 3 = 0 (*) 

Phucmg trinh (*) co nghiem 

44 A' = (m — 3) 2 — (rn + 3) > 0 44 m 2 — 7m + 6 > 0 
44 rn < 1 U m > 6. 

Vay rn £ (— 00; 1] U [6; +00) la nhung gia tri can tim. 

b) f(x) >0 Vx £ IR 44 A < 0. 

44 m 2 — 7m + 6< 0 44l<m<6 

Vay 1 < m < 6 la nhung gia tri can tim. 

Bai 4.136: a) f(x) = 0 44 (m — X)x 2 — 4(rn — l).x + 2m + 3 = 0 ( 

• m = 1 =4> (*) 44 5 = 0 pt vo nghiem =4 m = 1 loai. 

• m ^ 1 (*) co nghiem 44 A' = 4(rn — l) 2 — (rn — l)(2m + 3) = (; 


44 m < 1 U m > —. 

“ 2 


) 

a — l)(2m — 7) > 0 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Vay m 6 (—oo;l) U [ -; +oo) la ntrirng gia tri can tim. 
2 


b) Ham so y = Jf(x) xac dinh Wx el fix) >0 Va: G ffi.. 
• m = 1 => f{x ) = 5>0Va;elR=>m = l thoa man 


• m ^ 1 =>- f(x ) >0 Vi G f 


m — 1 > 0 
A = (m — 1) (2m 


„ x ^ 44 1 < m < - 
7) < 0 ~ 2 


Vay 1 < m < - la nhung gia tri can tim. 
2 


Bai 4.137: a) x = 2 


ux 1 ^ VlO — 1 

b) -- < x < - 

2 “ 3 


x i-4i ^ 3 

c)-< X < - 

2 2 


7 + Vh 3^ 3 — -s/5 

d)-< x< - 

8 2 


Bai 4.138: a) Bpt 43 i + 2 y <22 x + y ■£> x — Ay > 0 


Ve dirdng thang d :x — Ay — 0 


De thay 1; 0 la nghiem cua bat phirang trinh x — Ay > 0 nen mien nghiem cua bat phuo'ng 
trinh la nua mat phang ba d (khong ke bcr) chua diem M 1; 0 (hinh a) 


b) Hbpt 44 


2x + y + 3 > 0 
y < 0 (hinh b) 

x + y +1 < 0 





















NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Bai 4.139: a) bpt -<=>• V2x 2 — 6x +1 < x — 2 


<£> 


x - 2 > 0 

2x 2 — 6x + 1 > 0 

2x 2 — 6x + 1 < x — 2 


<£> 


x > 2 

3 — 


x < 


Y x> 


3 + 4l 


x 


2x — 3 < 0 


3 V7 

43--< x < 3 la nghiem cua bat phuong trinh da cho. 


b) BKXB: 0 < x < 9 

Bpt 44 9 + 2V9a; — ~x 2 < —x 2 + 9a; + 6 44 9a; — x 2 — 2V9x — x 1 — 3 > 0. 
Bat £ = >/9rc — rc 2 , t > 0, 

Bat phirang trinh da cho tro thanh: t 2 — 2t — 3 > 0 44 t > 3 

Ta co V9x - x 2 >3 44 £ 2 — 9a; + 9<044 9 — < x < 9 + 


Ket hop dieu kien ta co nghiem cua bat phirang trinh la: ——< x < — 


c) * Bieu kien: 


x 2 — 3x + 2 > 0 
x 2 — 4x + 3 > 0 44 
x 2 — 5x + 4 > 0 


x < 1 
x > 4 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


yj(x - 1) (x — 2) + %[(x - l)(x - 3) > 2*J(x -l)(x -4) (1) 


TH1: Neu a; < lKhi do: 


(1)<^> ^/(l - x) (2 - a:) + -y/(l - z) (3 ~x) > 2^/(1 - a:) (4 - a:) 

<S> VI — a;(V2 — a: + y/lT—x — 2\l~i — x) > 0 (2) 

+ Vai x = 1 thoa man (2) nen x = 11a mot nghiem cua bpt. 
+Vai £ < 1 thi 1 — £ > 0 nen ta co: 


(2) <S> V2 — ~x + V3 — ~x — 2V4 — x > 0 •<=>• 2V2 — W3 — x > 11 — 2a; 

97 

o x > — khong thoa man rr < 1 
“24 

TH2: Neu x > 4Khido: 

(1) Va; — lVa; — 2 + Va; — 1 V.r — 3 > 2'[x — lVa; — 4 

<S> Va; — 2 + Va; — 3 > 2\[x — 4 -<=>• 2^(a; — 2)(x — 3) > 2a; —11 (3) 

+ Neu 4 < x < — hien nhien thoa man (3) vi VP > 0 > VP 
- - 2 _ _ 


+ Neu a: > ^ ta co: (3) •<=>■ 4(a; — 2) (a; — 3) > (2a; — ll) 2 •<=>■ a; > 


97 

24 


Ket hop vai dieu kien suy ra bpt co nghiem a: > —. 

2 

Tap nghiem bpt la 5 = 1 U [ 4; +00 . 

Bai 4.140: TXD: D = R 

+) a; = 0 khong la nghiem cua pt. 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


(9m + 4) 7m 9 , , 

Bpt <»• -—-— --— > 2, Dat t = x + — , r > 6 

XH-hi XH-1 X 

X X 


a) Voi m = 28 : (1) tra thanh: t 2 - 30 1 + 225 <0 t = 15 


Ta co 15 = x + - x = 15 ± Vl89 
x 

b) Bpt trd thanh: ft — t 2 - m + 2 t + 8m + 1 <0 (*) 

Bpt da cho co nghiem khi va chi khi bpt (*) phai co nghiem t E — oo, — 6 ] U [6, +oo . 


Ta co bpt (*) vo nghiem m E 


49 

-w 28 


Suy ra bpt da cho co nghiem <=> m < 


-oo; — 


49 

14 


u[28;+oo) 


Bai 4.141: a) Bpt x 2 + 2x — 6 + \[2x? + 4a: + 3 > 0 
Dat t — y[2x? + 4a; + 3 = \[2(x + l) 2 +1 =>■ t > 1 
t 2 -3 


BPT tro thanh: 


-6 + t>0 & r +21-15 > 0 ^ 


t > 3 
t < -5 


2a: T 4a: T 3^9 a: 2x 


3 > 0 


x > 1 
x < —3 


b) DKXD: a; > 1 

Nhan hrong lien hop: 2px — 1 + \[x + 5 > 0 

Bpt (2>/a: — 1 — \[x + 5) (2Va: — 1 + sfx + 5) > (x — 3) (2>/a: — 1 + yfx + 5) 
4(a: — 1) — (a; + 5) > (x — 3) (2V a: — 1 + 4x + 5) 

^ 3(a: - 3) > (x - 3)(2y/x-l + «fx + 5) (2) 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Xet cac trircrng hop: 

TH1: x > 3 thi phirang trinh tra thanh: 3 > 24~x - 1 + 44 + 5 

VP > 2 V 2 + 242 — 4^2 > 3 nen bat phuo'ng trinh vo nghiem. 
TH2: x = 3 thi 0 > 0 (vo ly) 

TH3: 1 < x < 3 nen tir bat phircmg trinh ta suy ra: 

3 < (2 4x — 1 + 4x + 5) 4 4(x — 1) (a: + 5) > 8 — hx (*) 

8 — hx < 0 8 

* | — < x < 3 thi (*) luon dung 

1 < x < 3 5 


8 — 5x > 0 8 

^ 1 < £ < - 
1 < x < 3 5 




1 < x < - 
~ ~ 5 

9x 2 - U4x + 144 < 0 




1 < x < 


8 


5 44- 8 - V48 < X < 

8 - V48 < x < 8 + 44E 


Vay nghiem cua bat phuang trinh la 8 — >/48 < x < 3 


c) DKXB: 


x > 0 
2x 2 — 2x + 2 ^ 1 


X > 0 . 


Bpt o 2 


x — 1 H— 
x 


< —j= +1 — 4x. 
44 


Ta thay x = 0 khong thoa man, vdi x ^ 0, dat t — 4— _ 4x ta dirac: 

yx 


^2 T 2 +1 < t + 14* 


^ — * +1 1 r 3 - 4 b 

t -1 <0 2 


d) DKXB: x > 1. Bat t = 4x~+2 — 4x — 1 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


Suy ra: t 2 — 2x + 1 — 2^fx 2 + x — 2 <+> £ — \[x? + re — 2 - -4 

2 2 


Khi do bat phirong trinh trd thanh: £ 2 — 27 — 8<0-+>—2<t<4 
Vdi t > —2 suy ra: \[x + 2 — \fx--l > —2 O \fx + 2 + 2 > sfx — 1 
<+> a; + 6 + 4^fx + 2 >x-l<^>a: + 7 + 4*J~x + 2 > 0 (dung V+ > 1) 
Vdi t < 4 suy ra: ^[x~+2 — \Fx — 1 <4 \[x~+2 < sfx — 1 + 4 

<+> £ + 2 <£ + 15 + 8%/a: — 1 -+> 13 + 8Vx — 1 > 0 (dung V+ > 1) 
Vay tap nghiem cua bat phuong trinh la [ 1; + oo 


/ _ \ 


1 

£ + - 
2 


Bai 4.142: Bat 7 = £ 2 + £ — 1 suy ra 7 = 
cho trb thanh: t t + m + 1 > 0 t 2 + (m + 1)7 > 0 (1) 


5 —5 

-> — . Khi do bat phuong trinh da 

4 4 


Be bat phuong trinh da cho co tap nghiem la R thi (1) phai co tap nghiem la 


-5 

—;+°° 
4 


Xet f{t) = 7 2 + (m + 1).7 ta co 2 trubng hop: 


- TH 1 : — — ^ < — +> m > — . Khi do ta lap bang bien thien f(t ) tren 

2 4 2 


-5 

— ;+°o 
4 


Bua vao bang bien thien ta thay de fit) > 0 vdi V7 G 


—;+°° 

4 


thi: / 


-5 ^ 


4 , 


> 0 


hay 


\ 4 / 


5 5 1 

-.(m + l)>0<t^m + l<-<t^m<- 
4 4 4 


Ket hop vdi BK tren ta thay khong co m thoa man 
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NGUYEN BAO 
VUONG 


[BIEN SOAN VA SUtJ TAM] 


TH 2 : — — — > — 44 m < - Khi do ta lap bang bien thien f(t) tren 

2d 2 


-5 

— ;+°o 
4 


Dua vao bang bien thien ta thay de fit) > 0 voi V£ G 


—;+°° 

4 


thi: / 


-(m +1) 


> 0 


Hay ( m 1) - ( m — > 0 44 (m + l) 2 < 0 44 m = — 1 (thoa man BK) 


Vay BK de bat phirong trinh da cho co tap nghiem la K. la m = — 1 
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NGUYEN BAO VU'O'NG 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


§6. DAU CUA TAM THlfC BAC HAI 


A. TOM TAT LY THUYET. 

1. Tam thiic bac hai 

Tam thiic bac hai (doi voi x ) la bieu thiic dang ax 2 + bx + c . Trong do a,b,c la nhiing so cho truoc voi 
a ^ 0 . 

Nghiem cua phuong trinh ax 2 + bx + c = 0 dupe goi la nghiem cua tam thiic bac hai f (x) = ax 2 + bx + c; 

A = b 2 -4ac va A' = b ,2 -ac theo thii tu dupe goi la biet thiic va biet thiic thu gon cua tam thiic bac hai 
f (x) = ax 2 +bx + c. 

2. Dau cua tam thiic bac hai 


f(x) = ax 2 +bx + c, (a^O) 

A < 0 

a.f (x) > 0, Vx g M 

A = 0 

a.f (x) > 0, Vx e 

A > 0 

a.f (x)>0, Vxg (—oo; x x ) u (x 2 ; +oo) 

a.f (x) < 0, Vx g (x : ; x 2 ) 


• ax 2 +bx + c > 0,Vx eRo 

• ax 2 + bx + c > 0, Vx e R <^> 

• ax 2 +bx + c < 0,Vx gRo 

• ax 2 + bx + c < 0, Vx e R <^> 


Nhan xet: Cho tam thiic bac hai ax 2 + bx + c 

[a > 0 

[A<0 

[a > 0 

|a<o 

[a < 0 

[a<0 

[a < 0 

[a<0 

B. cAc DANG TOAn VA PHl/ONG PHAp GlAl. 

> DANG TOAN 1: XET DAU CUA BIEU THL/C CHL/A TAM THL/C BAC HAL 
1. Phuang phap giai. 

Dua vao dinh li ve dau cua tam thiic bac hai de xet dau cua bieu thiic chiia no. 

* Doi voi da thiic bac cao P(x) ta lam nhu sau 

• Phan tich da thiic P(x) thanh tich cac tam thiic bac hai (hoac co ca nhi thiic bac nhat) 

• Lap bang xet dau cua P(x) . Tu do suy ra dau cua no . 

Pfx) 

* Doi voi phan thiic v - (trong do P(x),Q(x) la cac da thiic) ta lam nhu sau 

Q( x ) 

• Phan tich da thiic P(x), Q( x ) thanh tich cac tam thiic bac hai (hoac co ca nhi thiic bac nhat) 

p(x) 

• Lap bang xet dau cua -. Tu? do suy ra dau cua no. 


Q(x) 


2. Cac vi du minh hoa. 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


Vi du 1: Xet dau cua cac tam thuc sau 

a) 3x 2 -2x + l 

A. 3x 2 - 2x +1 > 0, Vx g M 
C. 3x 2 -2x + l<0, Vxef 

b) -x 2 +4x + 5 

A. -x 2 +4x + 5>0<^>xg(-1;5) 

B. -x 2 + 4x + 5<0<^>xg(-1;5) 

C. -x 2 + 4x + 5>0<^>xg (-oo; -l) u(5; +oo) 

D. -x 2 + 4 x + 5<0<^>xg(- oo;-l) 

c) -4x 2 +12x-9 


A. -4x + 12x - 9 < 0 Vx g 


C. -4x 2 +12x-9 < 0 Vx g 


d) 3x 2 - 2x - 8 


A. 3x 2 -2x-8<0c^>xg 




u 


(2;+co) 


B. 3x 2 -2x-8<0<^>xg 


v 


4 

-oo;- 

3 


C. 3x -2x-8<0<^>xg 


D. 3x -2 x-8>0oxg 


:-v 


3 / 


e) 25x 2 +10x + 1 


A. 25x 2 + lOx +1 > 0 Vx g, 


C. 25x z +10x + l<0 Vxe«\<|- 


B. 3x 2 - 2x +1 > 0, Vx g M 
D. 3x 2 -2x + l<0, VxgI 


B. -4x 2 +12x-9>0 VxgI\ 



D. -4x 2 + 12x-9>0 VxgI\ 


B. 25x 2 +10x + 1<0 VxgI\< 
D. 25x 2 + lOx + 1>0 VxgI\ 



f) -2x 2 + 6x - 5 

A. -2x 2 +6x-5>0 VxgI 


B. -2x 2 +6x-5<0 VxgI 


C. -2x 2 +6x-5 > 0 Vx g M 


D. -2x 2 +6x-5<0 VxgI 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


Lai gidi 

a) Ta co A' = -2 < 0, a = 3 > 0 suy ra 3x 2 -2x + l > 0, Vx e, 

, 9 |”x = —1 

b) Ta co -x 2 + 4x + 5 = 0 <=> 

x = 5 

Bang xet dau 


X 

—00 

-1 


5 


+00 

-x 2 + 4x + 5 

- 

0 

+ 

1 

- 



Suy ra -x 2 + 4x + 5>0<^>xe (-1; 5) va -x 2 + 4x + 5<0<^>xe (-oo; -l) u (5; +oo) 

, 7 x . 3] 

c) Ta co A' = 0, a < 0 suy ra -4x + 12x- 9 < 0 Vx e ™ 

x = 2 


d) Ta co 3x 2 - 2x - 8 = 0 <=> 
Bang xet dau 


4 

x = — 
3 


X 

4 

—oo - 2 +00 

3 

3x 2 - 2x—8 

+ 0 - 1 + 


+ 

—oo;- 

u(: 

Z;+oo) va 3x 2 -2x-8 < 0 » x e 

+ 2 ] 

3j 



3 ) 


Suyra 3x 2 -2x-8 > 0 <^> x e 

V 

e) Ta co A' = 0, a > 0 suy ra 25x 2 +10x + l > 0 Vx e j~ 

f) Ta co A' = -1 < 0, a < 0 suy ra -2x 2 +6x-5 < 0 Vx e M 
Nhdn xet: 

Cho tam thuc bac hai ax 2 + bx + c . Xet nghiem cua tam thuc, neu: 

* Vo nghiem khi do tam thuc bac hai f (x) = ax 2 +bx + c cung dau voi a voi moi x 

* Nghiem kep khi do tam thuc bac hai f (x) = ax 2 +bx + c cung dau voi a voi moi x + - — 

2a 

* Co hai nghiem f (x) cung dau voi a khi va chi khi x e (-oo;x 1 )u(x 2 ;+oo) (ngoai hai nghiem) va f (x) trai 
dau voi a khi va chi khi x e (x : ;x 2 ) (trong hai nghiem)(ta co the nhd cau la trong trai ngoai cung) 

Vi du 2: Tuy theo gia tri cua tham so m, hay xet dau cua cac bieu thuc f(x) = x 2 + 2mx + 3m - 2 
Lai gidi 

Tam thuc f(x) co a = 1 > 0 va A' = m 2 -3m +2. 

* Neu l<m<2^>A'<0^>f(x) >0 VxcR. 
m = 1 


‘Neu 


* Neu 


m = 2 

m > 2 
m <1 


> A' = 0=^>f(x) >0 Vx eR va f(x) = 0ox = -m 

> A' > 0 => f(x) co hai nghiem 


<! = -m - Vm 2 -3m + 2 va x 2 = -m + ^m 2 - 3m + 2 . Khi do: 
+) f(x) > 0 <=> x g (-oo;x 1 )u(x 2 ;+oo) 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


+) f(x)<0oxe(x 1 ;x 2 ). 

Vi du 3: Xet dau cua cac bieu thuc sau 
a) (-x 2 + x-1)( 6x 2 - 5x +1) 

A. (-x 2 +x-l)(6x 2 -5x + l) duang khi va chi khi xe 

B. ^-x 2 +x-1^6x 2 -5x + lj am khi va chi khi xe 


r l 1 ' 

v 3 ; 2 y 


f \ 1^ 


v 3 2y 



f l) 


f 1 ^ 

X G 


u 

— ;+co 


l 3j 


U J 


D. (-x 2 +x-l)(6x 2 -5x + l) am khi va chi khi 


b) 


-x +x 

x z - x - 2 
-x 2 + 3x + 4 


' 1^ 

° 0/ 3 / 

v 


B. 


C. 


D. 


x 2 

-x-2 

-X 2 

+ 3x + 4 

x 2 

-x-2 

-x 2 

+ 3x + 4 

x 2 

-x-2 

-x 2 

+ 3x + 4 

x 2 

-x-2 

-X 2 

+ 3x + 4 


am khi va chi khi x e (2; 4), 
duang khi va chi khi xe(2;4), 
duang khi va chi khi x e (-oo; -l) u (-1; 2). 
am khi va chi khi xe(-l;2)u(4; +oo). 


c) x 3 - 5x + 2 

A. x 3 -5x + 2 am khi va chi khi x e 1 —>/2;—1 + >/2 ju(2;+oo) 

B. x 3 -5x + 2 difang khi va chi khi x e|-l->/2;-l + >/2 j 

C. x 3 -5x + 2 am khi va chi khi x e |-l->/2;-l + >/2 j 

D. x 3 -5x + 2 difang khi va chi khi x e 1 + >/2 ju(2;+oo) 

x 2 -x + 6 

d) x--- 

-x 2 + 3x + 4 


A. x- 


B. x- 


C. x- 


x 2 - x + 6 
-x 2 + 3x + 4 

x 2 - x + 6 
-x 2 + 3x + 4 

x 2 - x + 6 
-x 2 + 3x + 4 


dif ang khi va chi khi x e (-2;-l) u(4; +oo) 
dif ang khi va chi khi xe(4; +oo) 


am khi va chi khi x e (-oo;-2)u(3;4) 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


D. x- 


x - x + 6 
-x 2 +3x + 4 


am khi va chi khi x e (-00; —2) u (-1; l) u (3; 4) 


Lai gidi 

1 1 

a) Ta co -x 2 + x-1 = 0 vo nehiem, 6x 2 -5x + l = 0<^>x = — hoac x = — 

6 2*3 

Bang xet dau 


X 

1 2 

—00 — — +00 

3 3 

—x 2 + x — 1 

- 0 - 1 

6x 2 - 5x +1 

+ 1 - 0 + 

^-x 2 +x-1^6x 2 -5x + l^ 

- 0 + 0 - 


Suy ra (-x 2 + x -1) (6x 2 - 5x +1) duong khi va chi khi x e 


'l.l^ 

v 3 ; 2 y 


(-x 2 + x — 1 ) (6x 2 - 5x + 1) am khi va chi khi x e 

r + 

-00;- 

u 

fl ) 

— ;+oo 

V A / 

l 3j 


U J 


b) Ta co x 2 -x -2 = 0 o 
Bang xet dau 


x = —1 
x = 2 


, — x 2 + 3x + 4 — 0 


x = —1 
x = 4 


X 

—00 


-1 


2 


4 

+00 

x 2 —x —2 


+ 

0 

- 

0 

+ 

1 

+ 

-x 2 +3x + 4 


- 

0 

+ 

1 

+ 

0 

- 

x 2 - x-2 
-x 2 + 3x + 4 


— 

11 

— 

0 

+ 

11 

— 


x 2 —x —2 x 2 —x —2 

Suy ra —-— -- duong khi va chi khi xe(2;4), — - am khi va chi khi 


-x + 3x + 4 
x e (-00; -l) u (-1; 2) u (4; +00) . 

c) Ta co x 3 -5x + 2 = (x-2)(x 2 +2x-l) 

Taco x 2 +2x —1 = 0<»x = —1±>/2 
Bang xet dau 


-x + 3x + 4 


X 

—00 

-1-V2 

-i+S 


2 

+00 

<N 

1 

X 

- 

0 

0 

- 

1 

+ 

x 2 +2x-l 

+ 

0 

1 

+ 

0 

+ 

x 3 -5x + 2 

- 

0 

+ 0 

- 

0 

+ 


Suy ra x 3 -5x + 2 duong khi va chi khi x e |-l-^;-l + ^ju(2;+oo), x 3 -5x + 2 am khi va chi khi 
x e (-00; -1 - sjl ) u (-1 + sjl- 2 ). 

x 2 -x + 6 -x 3 + 2 x 2 + 5 x -6 ( x- ^)( -x + x + 6 ) 


d) Ta co x- 


-x 2 + 3x + 4 -x 2 + 3x + 4 


Ta co -x 2 +x + 6 = 0o 
Bang xet dau 


x = -2 
x = 3 


, — x 2 + 3x + 4 — 0 


-x + 3x + 4 
x = —1 
x = 4 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


X 

—oo —2 

-1 

1 


3 

4 

+00 

x — 1 

- i 

- 1 

0 

+ 

1 

+ i 

+ 

-x 2 + x + 6 

- 0 

+ 1 + 

1 

+ 

0 

i 

- 

-x 2 + 3x + 4 

- 1 

+ 

o 

1 

1 

+ 

1 

+ 0 

- 

x 2 - x + 6 
x _ 

-x 2 + 3x + 4 

- 0 

+ II - 

0 

+ 

0 

11 

+ 


Suy ra x - 


-x + 6 


-x 2 + 3x + 4 
x e (-00; - 2 ) u (-1; l) u (3; 4 ) 


ckromg khi va chi khi x s (-2;-l)u(l;3)u(4; +co), x- 


-x + 6 


-x +3x + 4 


am khi va chi khi 


3. Bai tap luyen tap. 

Bai 4.84: Xet dau cac tam thuc sau 


a) f(x) = -2x 2 + 3x -1 


A. f(x)<0 oxe(^;l) 

1 

B. f(x)>0 oxe (-00; —)u ( 1 ; +oo) . 

1 

C. f(x)<0 oxe (-00; —)u ( 1 ; +oo) . 

D. f(x) <0 oxg(- 00 ;^-). 

b ) s ( x ) = ^ x2_x+1 

A. g(x)>0,Vxe^ B. g(x)>0,Vxe^ C. g(x)<0,Vxe^ D. g(x)<0,Vxe^? 

c) h(x) = -2x 2 + x -1. 

A. g(x) >0 VxeR . B. g(x) <0 VxgR . 

C. g(x) >0 VxeR . D. g(x) <0 VxeR . 

Ldi gidi 

1 

Bai 4.84: a) Tam thuc f (x) co a = -2 < 0, co hai nghiem x 1 = —; x 2 = 1 

1 

* f(x) >0 (trai dau vai a) oxe(-;1) 

1 

* f(x) <0 (cimg dau vai a) oxe(-oo; —)u(1; +oo). 

1 x 1,1 

b) Tam thuc g(x) coa = — >0,coA = 0 g(x) >0 (cimg dau vai a) Vx ^ — va g(—) = 0. 

c) Tam thuc g(x) co a = -2 >0, co A = -7<0 g(x) <0 (cimg dau vai a) VxeR . 

Bai 4.85: Xet dau cac bieu thuc sau 

a) f(x) = (x 2 -5x + 4)(2-5x + 2x 2 ) 
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NGUYEN BAO VlTONG [CHlTONG IV. BAT PHlTONG TRINH BAC HAI] 


X 

-oo — 12 4 +oo 

2 

x 2 - 5x + 4 

+ 1 + 0 - 1-0 + 

2x 2 - 5x + 2 

+ 0 - 1 + 0 + 1 + 

f(x) 

+ 0+ 0+ 0-0 + 


B. 


X 

1 , 

-oo — 12 4 +oo 

2 

x 2 - 5x + 4 

+ 1 + 0 - 1+0 + 

2x 2 - 5x + 2 

+ 0 + 1 - 0 + 1 + 

f(x) 

+ 0- 0+ 0+0 + 




b) f(x) = x 2 -3x-2- 

A. 


x 2 — 3x 


x -3x 


-00 -1 0 1 2 3 


+00 


+ I + 0 + I - I - 0 + I + 
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Lai gidi 

Bai 4.85: a) Ta co: x 2 -5x + 4 = 0 «x = l;x = 4 

9 1 
2 - 5x + 2x 2 = 0ox = 2;x = - 

2 


Bang xet dau: 


X 

1 

-oo — 12 4 +oo 

2 
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b)Taco- f(x) - ~ 3x ^ ~ 2 ^ 2 ~ 3x )~ 8 _ ( x2 ~ 3x + 2 )( x2 -3x-4) 


Bang xet dau 



Bai 4.86: Xet dau cac bieu thuc sau 
1 11 


a) 


x + 9 x 2 

A. f(x) >0oxe(-6;-3)u(2;0) 

B. f(x) < 0 <=> (-oo; -6) u (-3; 2) u (0; +co) 

C. f(x)<0-»(-oo;-6)u(-3;2)u(0;+oo) 

D. f(x)<0oxe(-6;-3) u (2;0) 
b) x 4 -4x + l. 

A. f(x)<0oxe 


B. f(x) > 0 <=> 


-oo;--- 

u 

\[2 + ^- Jl -2 

-;+oo 

2 

J 


2 

v y 


x/2-x/4^/2-2 _ ^2+x/4x/2 


C. f(x) > 0 ^ 


2 2 
x/2-x/4^-2 _n/2 + >/4n/2-2 


D. f(x) >0oxe 


x/2-x/4n/ 2-21 f n/2+V4n/2- 


y 


-;+oo 


V 


3x + 7 

c) —-+ 5 

x 2 - x-2 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


5x —2x —3 

A. —--< 0 oxe (-00; -1) u 


B. 


C. 


D. 


x — x — 2 

5x 2 - 2x - 3 
x 2 - x - 2 

5x 2 -2x -3 
x 2 - x - 2 

5x 2 — 2x — 3 


■K 

v 3 y 


u( 2 ; +00) 


> 0 <=>xe (-00; - 1 ) u 


--;1 A 
5 V 


< 0 OXE 


> 0 OXE 


- 1; -5 


u(l;2) 


x — x — 2 
d) x 3 - 3 x + 2 

A. f(x)>0<^>xe(-2;+oo) 

B. f (x) > 0 oxe (-00; - 2 ) 

C. f(x)< 0 «>X£( —00; —2) 

D. f(x)<0<=>xe (- 2 ; +00) \ |l} 
Lai gidi 


-l;-^u(l;2) 


Bai 4.86: a) Ta co: f(x) = 


2x - 2(x + 9) - x(x + 9) _ -x 2 -9x-18 


2x(x + 9) 2x(x + 2) 

=>f(x) >0 oxe(- 6;-3)u(2;0) 
f (x) <0o (- 00 ; -6) u (-3; 2) u (0; + 00 ) 

b) Ta co: f(x) = x 4 + 2x 2 +1 - 2(x 2 + 2x +1) = (x 2 +1) 2 -1~>/2(x +1) 
=> f(x) = (x 2 - a/2x +1 - a/ 2 ) (x 2 + sl2x +1 + ) 

=> f(x) > 0 <=> x e 


f(x) < 0 <» 


x/2 — x/4>/2 — 2 ' 

-OO; - - - 

u 

S+^S-2 

-;+oo 

2 

V J 


2 

v J 


%/2-x/4^-2 ^+x/4>/2-: 


c) 


5x - 2x - 3 
x 2 -x-2 


> 0 <=>xe (—oo; — 1 ) u 


'M 


u(2;+oo) 


Va 


, 5x 2 -2x-3 


<0e>X£ 




u 


( 1 ; 2 ) 


x -x-2 

d) f (x) = (x-1) 2 (x + 2) =^> f (x) > 0 <=> x e(-2;+oo)\{i} 
f(x)<0oxE (- 00 ; -2) 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


Bai 4.87: Tuy theo gia tri cua tham so m g(x) = (m-l)x 2 +2(m-l) + m- 3, Khang dinh nao sau day dung la 
sai? 

A. m = 1 =^> g(x) <0 Vx e R 
3" 


B. T = 


0 ;- 


co hai nghiem phan biet 


a < 0 

C. m < 1 => < =^> g(x) <0 Vx e R . 

1A T < 0 5 


D. Ca A, B, C deu sai 
Lai gidi 

Bai 4.87: Neu m = 1 =^> g(x) = -2 < 0 Vx e R 


Neu m ^ 1, khi do g(x) la tam thuc bac hai co a = m-1 va A' = 2(m-l), do do ta co cac trubng hop sau: 


0 ;- 


co hai nghiem phan biet 


m-1-J2(m-1) x m-l + J2(m-1) 

=- 1 - va x„ =---. 

m-1 m-1 

>g(x) >0oxe(- oo; x x ) u (x 2 ; +oo) ; g(x) <0oxe(x 1 ;x 2 ). 


a < 0 

* m < 1 =^> < =^> g(x) <0 Vx e R 

1A’ < 0 5 


> DANG TOAN 2: BAI TOAn CHL/A THAM SO LIEN QUAN DEN TAM THL/C BAC HAI LUON 
MANG MOT DAU. 

1. Cac vi du minh hoa. 

Vi du 1: Chung minh rang voi moi gia tri cua m thi 

a) Phuong trinh mx 2 -(3m + 2)x + l = 0 luon co nghiem 

b) Phuong trinh (m 2 + 5^x 2 -^^m -2jx + l = 0 luon vo nghiem 
Lai gidi 

1 

a) Voi m = 0 phuong trinh tro thanh -2x + 1 = 0<^>x = — suy ra phuong trinh co nghiem 
Voi m^0,taco A = (3m + 2) 2 -4m = 9m 2 +8m + 4 

Vi tam thuc 9m 2 + 8m + 4 co a = 9 > 0, A' = -20 < 0 nen 9m 2 + 8m + 4 > 0 voi moi m 
Do do phuong trinh da cho luon co nghiem voi moi m . 

b) Ta co A = f%/3m-2j -4(m 2 + 5 ) = -m 2 -4^m-16 

Vi tam thuc -m 2 -4^m-8 co a =—1<0, A' = -4< 0 nen -m 2 - 4^m - 8 < 0 voi moi m 

Do do phuong trinh da cho luon vo nghiem voi moi m . 

Vi du 2: Tim cac gia tri cua m de bieu thuc sau luon am 
a) f (x) = mx 2 — x — 1 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


A. —< m < 0 
4 


B. —< m 
4 


b ) g( x )=( m-4)x 2 +(2m-8)x + m-5 

A. m<4 B. m<4 


C. m<0 


D. 


m > 0 

1 

m < — 
4 


C. m > 4 


D. m < 2 


Lai gidi 

a) Voi m = 0 thi f (x) = -x-1 lay ca gia tri duong(chang han f (-2) = 1) nen m = 0 khong thoa man yeu cau 
bai toan 

Vai m + 0 thi f (x) = mx 2 - x-1 la tam thuc bac hai do do 


, \ | a = m < 0 

f(x) < 0, Vx <=> <=> 

v 7 IA = 1 + 4m < 0 


m < 0 


1 


1 <=> — < m < 0 
m > -— 4 

4 


Vay voi -—<m<0 thi bieu thuc f(x) luon am. 

b) Voi m = 4 thi g(x) = -1 < 0 thoa man yeu cau bai toan 

Voi m + 4 thi g(x) = (m-4)x 2 +(2m-8)x + m-5 la tam thuc bac hai do do 


g(x) < 0, Vx< 


a = m-4 < 0 

\ 2 


|^A' = (m-4) -(m-4)(m-5)< 0 


m <4 

<^><! <=> m < 4 

m-4 < 0 


Vay voi m<4 thi bieu thuc g(x) luon am. 

Vi du 3: Tim cac gia tri cua m de bieu thuc sau luon duong 

/ >. -x 2 +4(m + l)x + l —4m 2 

a) h(x) = — V 7 


A. m < 


-4x 2 + 5x - 2 
5 
8 


B. m < - 


C. m > - 


b) k(x) = Vx 2 -x + m- l 
1 


A. m > - 


B. m > 


C. m < - 


D. m < 


D. m > 


Lai gidi 

a) Tam thuc -4x 2 +5x-2 co a = -4 < 0, A = -7 < 0 suy ra -4x 2 +5x-2 < 0 Vx 
Dodo h(x) luon duong khi va chi khi h’(x) = -x 2 +4(m + l)x + l-4m 2 luon am 

I a = -1 < 0 5 

, x2 / o\ 8m + 5<0om< — 

[A' = 4(m + l) +(l-4m 2 )<0 8 

Vay voi m<-— thi bieu thuc h(x) luon duong. 


b) Bieu thuc k(x) luon duong <^> ^x 2 -x + m -1 > 0, Vx 
<=> ^x 2 -x + m > 1, Vx <^> x 2 -x + m > 0, Vx 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


a = 1 > 0 1 

<=>-! <=>m>- 

1A = 1 — 4m < 0 4 


Vay voi m > - thi bieu thuc k(x) luon duong. 


Vi du 4: Chung minh rang ham so sau co tap xac dinh la R vdi moi gia tri cua m . 

. mx 

a) y = 


b) y = 


(2m 2 +l)x 2 -4mx + 2 

|2x 2 -2(m + l)x + m 2 +l 
1 m 2 x 2 - 2mx + m 2 + 2 


Lai gidi 

a) DKXD: (2m 2 +l)x 2 -4mx + 2 * 0 

Xet tam thuc bac hai f (x) = (2m 2 +1) x 2 - 4mx + 2 

Taco a = 2m 2 +1 > 0, A’ = 4m 2 -2(2m 2 +l) = -2 < 0 

Suy ra voi moi m ta co f (x) = (2m 2 +1)x 2 -4mx + 2 >0 Vxe, 

Do do voi moi m ta co (2m 2 +l)x 2 -4mx + 2 ^ 0, Vx e M 

Vay tap xac dinh cua ham so la D = R 


b) DKXD: 


2x 2 -2(m + l)x + m 2 +1 


> 0 va m 2 x 2 - 2mx + m 2 +2^0 


m 2 x 2 - 2mx + m 2 + 2 
Xet tam thuc bac hai f (x) = 2x 2 -2(m + l)x + m 2 +1 va 

Taco a f = 2 > 0, A f ' = (m + l) 2 -2(m 2 +l) = -m 2 +2m-l = -(m-l) 2 < 0 

Suy ra voi moi m ta co f (x) = 2x 2 - 2 (m +1) x + m 2 +1 > 0, Vx e M (1) 

Xet tam thuc bac hai g (x) = m 2 x 2 - 2mx + m 2 + 2 

Voi m = 0 ta co g(x) = 2 > 0, xet voi m ^ 0 ta co 

a g = m 2 > 0, A g ' = m 2 -m 2 (m 2 + 2^ = -m 2 (m 2 +1) < 0 

Suy ra voi moi m ta co g(x) = m 2 x 2 - 2mx + m 2 + 2 > 0, Vx e M (2) 

x 2x 2 -2(m + l)x + m 2 +1 


Tu (1) va (2) suy ra voi moi m thi 


>0 va mx 2 - 2mx + m 2 +2^0 dung voi moi 


m 2 x 2 -2mx + m 2 +2 

gia tri cua x 

Vay tap xac dinh cua ham so la D = R 

3. Bai tap luyen tap. 

Bai 4.88: Chung minh rang voi moi gia tri cua m thi 

a) Phuong trinh x 2 - 2 (m + 2) x - (m + 3) = 0 luon co nghiem 

b) Phuong trinh (m 2 +1)x 2 + (>/3m- 2jx + 2 = 0 luon vo nghiem 
Ldi gidi 

Bai 4.88: a) Ta co A = (m + 2) 2 +m + 3 = m 2 + 5m + 7 

Vi tam thuc m 2 + 5m + 7 co a m = 1 > 0, A' m = -2 < 0 nen x = -4, x = 0 voi moi m 
Do do phuong trinh da cho luon co nghiem voi moi m . 
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[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


b) Ta co A = ^^m-2j -8^m 2 + l) = -5m 2 -4%/3m-4 

Vi tam thuc —5m 2 — —4 co a m = —5 < 0, A' m < 0 nen —5m 2 — 4%/3m —4 < 0 voi moi m. Do do phuong 

trinh da cho luon vo nghiem voi moi m . 


Bai 4.89: Tim cac gia tri cua m de bieu thuc sau luon am 
a) f (x) = -x 2 -2x-m 

1 1 

A. —<m B. m < 0 C. —< m < 0 D .R 

4 4 


b) g(x) = 4mx 2 -4(m- l)x + m-3 

A. m < 1 B. m > -1 C. m<-l 

Lai gidi 

, , . f a = -l<0 1 

Bai 4.89: a) f(x)<0, Vx<=>-^ <=>m> — 

' ’ [A' = l-4m<0 4 

Vay voi <m<0 thi bieu thuc f(x) luon am. 
b) Voi m = 0 khong thoa man yeu cau bai toan 

Voi m^O thi g(x) = 4mx 2 -4(m- l)x + m - 3 la tam thuc bac hai do do 
f a = 4m < 0 

g(x)<0, Vxo^ 2 , x 

v ’ [A' = 4(m-l) -4m(m-3)<0 

f m < 0 [m<0 

« { o{ <^> m < -1 

[4m + 4<0 [m < -1 

Vay voi m<-l thi bieu thuc g(x) luon am. 


D. m < -1 


Bai 4.90: Chung minh rang ham so sau co tap xac dinh la R voi moi gia tri cua m. 

a) y = Vm 2 x 2 -4mx + m 2 -2m + 5 

1 . 2x + 3m 

b) y = 


^jx 2 +2(l-m)x + 2m 2 +3 


Lai gidi 

Bai 4.90: a) DKXD: m 2 x 2 -4mx + m 2 -2m+ 5 > 0 (*) 

Voi m = 0 thi dieu kien (*) dung voi moi x 

Voi m^O xet tam thuc bac hai f (x) = m 2 x 2 -4mx + m 2 -2m+ 5 


Taco a = m 2 > 0, A' = 4m 2 -8(2m 2 +l) = -12m 2 -8 < 0 


Suy ra f(x) = m 2 x 2 -4mx + m 2 -2m + 5 >0 Vxef 


Do do voi moi m ta co m 2 x 2 - 4mx + m 2 - 2m + 5 > 0, Vxcf 
Vay tap xac dinh cua ham so la D = M 
b) DKXD: x 2 +2(l-m)x + 2m 2 +3 > 0 

Xet tam thuc bac hai f (x) = x 2 + 2(l-m)x + 2m 2 +3 

Ta co a = 1 > 0, A' = (l-m) 2 -(2m 2 +3) = -m 2 - 2m-2 < 0 
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[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


(Vi tam thiic bac hai f (m) = -m 2 -2m-2 co a m = -1 <0, A' m = -1 < 0 ) 
Suy ra voi moi m ta co x 2 + 2(l-m)x + 2m 2 +3 > 0, Vx e R 
Vay tap xac dinh cua ham so la D = M 


Bai 4.91: Tim m de 

a) 3x 2 -2(m + l)x-2m 2 +3m-2>0 VxgR 

A. m < 1 B. m > -1 C. m <1 D. Vo nghiem 


b) Ham so y = m + l)x 2 - 2(m - l)x + 3m - 3 co nghia voi moi x. 

A. m < 1 B. m > 1 C. m < -1 


D. m < -1 


c) 


x + m 
X 2 +X + 1 


<1 


VxgR 


A. 0<m 


B. m<l 


C. 0 < m < 1 


Leri gidi 

Bai 4.91: a) 3x 2 -2(m + l)x-2m 2 +3m-2>0 VxgR 

<^> A' = (m + 1) 2 +3(2m 2 -3m +2) < 0 7m 2 -7m + 7 < 0 bpt vo nghiem 


Vay khong co m thoa man yeu cau bai toan 
b) Ham so co nghia voi moi x 
<^>(m + l)x 2 -2(m-l)x + 3m-3>0 VxgI 
* m = -1 khong thoa man 


* m * -1 => (1) <=> 


m + 1 > 0 

A' = (m-l)(-2m -4) < 0 


(1) 

<^>m>l 


c) Ta co x 2 +x + l>0 VxgI 


x + m 
X 2 +X + 1 


<!<=>-!< 


x + m 
X 2 + X + 1 


<1 <=> 


Jx 2 +l-m > 0 
[x 2 + 2x + m + l>0 


( 1 ) 

(2) 


(1) dung Vx g +r ol-m>0om<l 

(2) dung Vx g M <=> A' = -m < 0 <=> m > 0 
Vay 0 < m < 1 la nhung gia tri can tim 


D. 


m > 1 
m <0 


§7. BAT PHl/ONG TRINH BAC HAI 
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NGUYEN BAO VU'O'NG 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


A. TOM TAT LY THUYET. 

1. Dinh nghia va each giai 

Bat phuong trinh bac hai (an x) la bat phuong trinh co mot trong cac dang 
f (x) > 0, f(x) < 0, f(x) > 0, f(x) < 0 , trong do f(x) la mot tarn thiic bac hai. 

Cdch giai. De giai bat phuong trinh bac hai, ta ap dung dinh li ve dau cua tarn thiic bac hai. 

2. Ung dung 

Giai bat phuong trinh tich, thuong chiia cac tarn thiic bac hai bang each lap bang xet dau cua chiing 


> DANG TOAN 1: GlAl BAT PHl/ONG TRINH BAC HAI 
1. Cac vi du minh hoa. 

Vi du 1: Giai cac bat phuong trinh sau: 


a) -3x 2 + 2x +1 < 0 


A. S = (—oo;—) 
V 3' 


B. S = (1; +oo) 


C. S = 




D. S = (-oo;-— ) u(l;+°o) 


b) x 2 +X-12 < 0 


A. S = (-4;3) B. S = (^x>;-4) C. S = (3;+oo) 


D. S = 


c) 5x 2 -6\{5x+9 >0 


A. S = . 


3>/5 ] 


B. S = ff\U 


3S] 


c. s = 


^3a/5] 


D. S = 


d) -36x 2 +12x-l>0 


r ii 


r n 

„ fll 


(1 } 

i±- 

B. S = 

-oo; — 

c. s=P 

D. S = 

— ;+oo 

1 6j 


l 6j 

W 


U J 


Leri giai 


a) Tam thiic f(x) = -3x 2 + 2x +1 co a = -3 < 0 va co hai nghiem x 1 = — — ; 
(f(x) cimg dau voi he so a ). 

\ 

Suyra -3x 2 +2x + l< 0 <^>x<-— hoac x>l 


= 1 


Vay tap nghiem cua bat phuong trinh : S = (-oo; - —) u (1; +oo). 


b) Tam thiic f (x) = x 2 + x -12 co a = 1 > 0 va co hai nghiem x : = -4; x 2 = 3 
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(f(x) trai dau voi he so a ). 

Suyra x 2 +x-12 < 0 -4 < x < 3 

Vay tap nghiem cua bat phuong trinh la S = (-4; 3) 

c)Tamthuc f(x) = 5x 2 -6^fEx + 9 co a = 5>0 va A = 0 

(f(x) cung dau voi he so a ). 

3 f s" 

Suy ra 5x 2 - 6\fEx + 9 > 0 <=> x ^- 


Vay tap nghiem cua bat phuong trinh la S =, 


\3>/E} 


d)Tamthuc f (x) = -36x 2 +12x-l co a = -36 < 0 va A = 0 


2 

f(x) trai dau voi he so a nen f (x) am voi Vx ^ — va f 


Suy ra -36x 2 +12x-l>0ox = - 
7 6 

Vay tap nghiem cua bat phuong trinh la S = 

Vi du 2: Tim m de phuong trinh sau co nghiem 

a) x 2 - mx + m + 3 = 0 

A. m e (-oo; -2] 

C. m e[-2;6] 

b) (1 + m)x 2 - 2mx + 2m = 0 


r 1 A 


= 0 


A. m < 0 


B. -2 < m 


B. m g [6;+oo) 

D. m e (-oo;-2]u[6;+oo) 

C. -2<m<0 D. 


m > 0 
m < -2 


Lai gidi 

a) Phuong trinh co nghiem khi va chi khi A > 0 

9 / \ 9 m >6 

om -4 m + 3 >0om -4m-12>0<^> 

v ’ L m ^- 2 

Vay voi m e (-oo;-2]u[6;+oo) thi phuong trinh co nghiem 

b) Voi m = —1 phuong trinh tro thanh 2x-2 = 0<^>x = l suy ra m = —1 thoa man yeu cau bai toan 
Voi m ^ —1 phuong trinh co nghiem khi va chi khi A > 0 

<=> m 2 - 2 m (l + m) > 0 <=> m 2 + 2 m < 0 <^>- 2 <m <0 
Vay voi -2 < m < 0 thi phuong trinh co nghiem 

Vi du 3: Tim m de moi x e [-1; lj d'eu la nghiem cua bat phuong trinh 3x 2 - 2 (m + 5) x - m 2 + 2m + 8 < 0 
(1) 


A. m e (-oo; -3] u [7; +oo) 

C. m>7 


„ 1 

B. m> — 
2 

D. m<-3 
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Lai gidi 

Taco 3x 2 -2(m + 5)x-m 2 +2m + 8 = 0 <^> x = m + 2 hoac x = 

. TT ^ 4-m _ 1 

* Voi m + 2 >-« 3m + 6>4-m<^>m> — taco 

3 2 

4 — m 

Bat phuong trinh (1) -< x < m + 2 


4-m 


Vay tap nghiem cua bat phuong trinh ( 1 ) la 


4-m 


;m + 2 


Suy ra moi x <e [—1; l] d'eu la nghiem cua bat phuong trinh (1) 

4-m 


4-m 


<=> < 


- 1 > 

3 

1 < m + 2 


khi va chi khi [- 1 ; l] c= ; m + 2 

m > 7 

<^><! <=> m > 7 

1 m > -1 

1 

Ket hop voi di'eu kien m>-— taco m>7 thoa man yeu cau bai toan 

ATT/ . ^ 4-m 1 

* V 01 m + 2 <-m < — ta co 

3 2 


Bat phuong trinh (1)» m + 2 < x < 


4-m 


Vay tap nghiem cua bat phuong trinh (1) la 


m + 2 ; 


4-m 


Suy ra moi x e [—1; l] d'eu la nghiem cua bat phuong trinh (1) 

f -1 > m + 2 

khi va chi khi [- 1 ; l] c= m + 2 ; 
fm < -3 


4-m 


1 < 


4-m 


<=> i « m < -3 

m < 1 

1 

Ket hop voi di'eu kien m < - — ta co m < -3 thoa man yeu cau bai toan 

l 3 1 

* Voi m = ta co bat phuong trinh (1) <=> x = — nen m = khong thoa man yeu cau bai toan. 

Vay me (- 00 ; -3]u[7; + 00 ) la gia tri can tim. 

Vi du 4: Cho (m + l)x 2 - 2(2m - l)x - 4m + 2 < 0 khang dinh nao sau day sai? 

A. m = -1 bat phuong trinh co tap nghiem la S = (- 00 ; -l) 

1 l 

B. - — < m < — bat phuong trinh co tap nghiem la S = 0 


1 

m > — 

2 

-1 < m < - — 
4 


bat phuong trinh co tap nghiem la S = (x 1 ;x 2 ) 
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D. m > -1 bat phirong trinh co tap nghiem la S = (- 00 ; ) u (x 2 ; + 00 ) 

Ldi gidi 

Voi m = -1: bat phirong trinh tra thanh 6x + 6<0<^>x<-l 

Voi m^-1 taco g(x) = (m + l)x 2 -2(2m-l)x-4m + 2 la tarn thirc bac hai co : a = m + l; A' = 8m 2 — 2m -1 , 
Bang xet dau 


m 

—00 

-1 


1 

| 1 —* 


1 

2 

+00 

m + l 

- 

0 

+ 

1 

+ 

1 

+ 

8m 2 —2m—1 

+ 

0 

+ 

0 

- 

0 

+ 


* —^<m<^=>j f <^=> g(x) >0 VxeR^> bat phuong trinh vo nghiem. 


a > 0 


1 

m > - 
2 

- 1 [ A'> 0 

-1 < m < — 

4 


S = (x 1 ;x 2 ) / voi 


2m -1 - yj( 2m - l)(m +1) 2m -1 + ^|(2m - l)(m +1) 

X, / Xr, 

m + l m + l 

fa < 0 

* m <-!=> < =^> S = (-oo;x 1 )u(x 9 ;+oo) 

|A'>0 v lJ v 2 7 

Ket luan 

m = —1 bat phuong trinh co tap nghiem la S = (- 00 ;-l) 

1 1 

- — < m < — bat phirong trinh co tap nghiem la S = 0 


m > - 
2 

- 1 
-1 < m < — 
4 


bat phirong trinh co tap nghiem la S = (x 1 ;x 2 ) 


m < -1 bat phirong trinh co tap nghiem la S = (- 00 ; x : ) u(x 2 ; + 00 ) 

2. Bai tap luyen tap. 

Bai 4.92: Giai cac bat phirong trinh sau: 

a) -2x 2 + 3x-l>0 


A. T = 

|V 

B. T = 

f l) 

-co; — 

C. T = 

M 




l 2j 


L 2 J 


D. T = (l;+oo) 


b) — x 2 -x + l<0 
' 4 

A. T = {3} 


B. T = { 4 } 


C. T = (2;3) 


D. T = { 2 } 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


c) -2x 2 + x -1 < 0. 

A. T = R 

d) 7x > 2x 2 - 6 


B 


1. T = «\{l} 


f 3 > 

B. 

3 „ 

c. 

f 3) 

-;2 

—;2 


U J 


2 


l 2J 


e) x 2 -22x + 51 <0 
A. T = 0 


B. T = 


f) x 2 + 5x+6 > 0 

A. T — I—oo*—3] ^ —2^+oo^ 

C. T = [-3;-2] 

Lai gidi 
Bai 4.92: a) T = 




e) T = 0 


C. T = (—l;+oo) D. T = «\(3;7) 


D. (2;+ 00 ) 


C. T = 


170 ^ 


9; 


3 ; 


B. T = (-go; -3] 
D. T = [-2; + 00 ) 


b) T = { 2 } c) T = J? 

f) T = (- 00 ; — 3] u[—2; +co) 


D. T = (— 00 ; 2) 


Bai 4.93: Tim m de phirong trinh sau vo nghiem 
a) x 2 - 2mx + m + 3 = 0 

r i-2yjl3 1 + 2 sJE' 


A. m g 


C. m g 


2 2 

!-4 % /l3 1 + 4 a/13 
2 ' 2 , 


b) (m-l)x 2 -(2m-2)x + 2m = 0 
" m>2 

A. B. 

m < -2 


m > 3 
m < -3 


B. m e 


l-3>/l3 l + 3>/L3 


D. m g 


1—Jl3 l+>/l3 


C. 


m > 1 
m < -1 


D. 


m > 4 
m < -4 


Lai gidi 

Bai 4.93: a) Phirong trinh vo nghiem khi va chi khi A' < 0 


m 2 - m-3<0o 


1-^3 l + s/l3 

-< X <- 

2 2 


Vay voi m < 


1-Vl3 l + <s/l3 


thi phirong trinh vo nghiem 


v y 

b) Voi m = 1 thoa man yeu cau bai toan 

Voi m ^ 1 phirong trinh vo nghiem khi va chi khi A' < 0 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


<=> (m-l) 2 -2m(m-l) < 0 <=> 0 

m > 1 


m > 1 
m < -1 


Vay voi 


m < -1 


thi phuong trinh co nghiem 


Bai 4.94: Cho mx 2 - 2mx + m-l > 0 . Khang dinh nao sau day la sai? 

A. m < 0 bat phuong trinh co tap nghiem la S = 0 

o a i v, i r x t , ^ ^ c / m - Vm m + Vm 

B. m > 0 bat phuong trinh co tap nghiem la S = (-oo; -) u(- ;+oo) 

mm 

C. Ca A, B deu dung 

D. Ca A, B deu sai 
Lai gidi 

Bai 4.94: Voi m = 0, bat phuong trinh tro thanh: -1 > 0 =>bat phuong trinh vo nghiem 
Voi f(x) = mx 2 -2mx+ m-1 la tarn thucbachai co a = m. A' = m 

(A’>0 ^ ... c , m-%/m m + ^/m 

* m > 0 =^> < => bat phuong trinh co tap nghiem: S = (-oo;-) u (-; +oo). 

[a > 0 ' mm 

* m < 0 => j^ f ^ => bat phuong trinh vo nghiem . 

Ket luan 

m < 0 bat phuong trinh co tap nghiem la S = 0 

n 1 -Y 1 i. ' 1 ' i.- 1 - r c / m-Vm m + Vm 

m > 0 bat phuong trmh co tap nghiem la b = (-oo;- ) u(-;+°°) 


m 


m 


Bai 4.95: Tim m de moi x e [0;+oo) deu la nghiem cua bat phuong trinh (m 2 -l)x 2 - 8mx + 9 - m 2 > 0 
A. me(-3;-l) B. me{-3;-l} C. m e[—3; —l] D.me0 

Lai gidi 

Bai 4.95: m = 1 khong thoa man ycbt; m = -1 thoa man ycbt 
Voi m + +1 taco bpt«|^(m + l)x + m-3j[(m-l)x-m-3j > 0 

Dap so m e [—3; —l] 


r 7 a 


Bai 4.96: Cho ham so f (x) = x 2 +bx + l voi be 3,— . Giai bat phuong trinh f (f (x)) > x . 


v 


A. S = 


l-b-2%/b 2 -2b-3^| l-b + 2^b 2 —2b —3 


u 


-; +oo 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


B. S = 


C. S - 


D. S = 


l-2b-7b 2 -2b-3l 1 -2b + %/b 2 -2b-3 


u 


- * +00 


1 - 3b - %/b 2 — 2b - 3 1 f 1 - 3b + %/b 2 - 2b - 3 


u 
y v 


-;+oo 


l-b-7b 2 -2b-3 | l-bWb 2 -2b-3 


u 


-;+oo 


Lai gidi 

Bai4.96: Taco f(f(x))-x = [x 2 +(b + l)x + b + 2] [x 2 +(b-l)x + l] 
Suyra f(f(x))-x>0<»[x 2 +(b + l)x+b + 2] [x 2 +(b-l)x+l]>0 
Datg(x) = x 2 +(b—l)x + l, h(x) = x 2 +(b + l)x + b+2 
Taco A g(x) =b 2 —2b —3, A h(x) =b 2 -2b-7 


Vi b< 


' 3 ? 
v% 


nen A g(x) > 0 va A h(x) < 0 . Phirong trinh g(x) = 0 co hai nghiem 


l-b-%/b 2 —2b-3 l-b + yb 2 -2b-3 

-o-' X 2=-o- 


Vay bat phirong trinh co tap nghiem la S = 


l-b-Vb 2 -2b-3l ( l-b + ^b 2 -2b-3 


J 


-;+oo 


V 


> DANG TOAn 2: GlAl HE BAT PHl/ONG TRINH BAC HAI MOT AN. 
1. Cac vi du minh hoa. 

Vi du 1: Giai cac he bat phirong trinh sau: 


a) 


12x +9x + 7 > 0 
[x 2 +x-6 < 0 

A. S = [-l;2] 


B. S = (-l;2) 


C. S = (-oo;-l) 


D.S = J 


J2x 2 +x-6 > 0 
[3x 2 -10x + 3 > 0 


A. S = (-oo;-2] 
C. S = (-2;3) 


c) 


J-x 2 +5x-4 > 0 
| x 2 +x-13< 0 


B. S — (3; +oo) 

D. S — (—co; —2] yj (3; +oc) 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


A. S = 


1 ; 


-1+753 


B. S = (-oo;l) 


c. s = 

r -1+753 1 

-;+oo 

D. S = 

-l+Tra 


2 

V J 


' 2 


d) 


x 2 +4x + 3 > 0 
2 x 2 -x -10 < 0 
2x 2 - 5x + 3 > 0 


A. S = 


fl;^ 

B. S = 

[l;— 1 

C. S = (-oo;l) 

f 

D. S = 

2y 


2_ 

V J 

V 


/ 


Lai gidi 


2x +9x + 7 >0 


a) Ta co < <^> 

x 2 +x -6 < 0 


x>-l 

7 

x<— »-l<x <2 
2 


-3 < x < 2 

Vay tap nghiem he bat phirong trinh la S = (-1; 2 ). 


, 12 x +x -6 > 0 
b) Ta co i <=> <{ 

3x 2 -10x + 3 > 0 


3 

x>- 

2 

x < -2 
x > 3 

1 

x < — 
3 


x > 3 
x < -2 


Vay tap nghiem he bat phirong trinh la S = (- 00 ; - 2 ] u (3; + 00 ). 

1 < x < 4 


c) Ta co 


j -x + 5x - 4 > 0 
[ x 2 +x-13 < 0 ' 

-1+753 


-1-753 ^ -1 + 753 

-< x <- 


<^> 1 < X < 


Vay tap nghiem he bat phirong trinh la S : 


1 ; 


-1+753 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


d) Ta co 


x 2 +4x + 3 > 0 
2x 2 - x -10 < 0 < 

2x 2 -5x + 3 < 0 


x>-l 
x < -3 

5 3 

-2 < x < <^> 1 < x < — 

2 2 

1<X<- 

2 


Vay tap nghiem he bat phuong trinh la S = 


1 ;- 


Vi du 2: Cho he bat phuong trinh 


mx -x-5 < 0 


|^l-m)x 2 + 2mx + m + 2 > 0 
a) Giai he bat phuong trinh khi m = 1 
1-2%/ZL 1 + 2751 


A. S = 


c. s = 


2 2 

1-4-721 1 + 4-721 


B. S = 


D. S = 


1-3721.1 + 3721 

2 ' 2 

1-721 1 + 721 


b) Tim m de he bat phirong trinh nghiem dung voi moi x 

. -1-2717 31 „ 1 

A. -< m <-B. m <- 

4 20 20 


„ -l-7l7 , 

C. -< m 


„ -i-7i7, , i 

D. -<m<- 

4 20 


Ldi giai 

a) Khi m = 1 he bat phuong trinh tro thanh 


x-x-5 < 0 
2x + 3 > 0 


'i-75I, ,1+751 

- x - 2 i-75T, ,i+75T 

z «-< X <- 

2 2 


2 


Vay tap nghiem he bat phuong trinh la S = 


1-721 1 + 721 


-x - 5 < 0 

b) Khi m = 0 he bat phuong trinh tro thanh < 2 ^ > q ( v ° n ghiem) do do m = 0 khong thoa man yeu cau 

bai toan 

Khi m = 1 theo cau a ta thay cung khong thoa man yeu cau bai toan 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


Khi 


m^O 


ta co he bat phuong trinh nghiem dung voi moi x khi va chi khi cac bat phuong trinh trong he 


[m ^ 1 

bat phuong trinh nghiem dung voi moi x 

m < 0 




m < 0 

\ = l + 20 m < 0 
[ 1-m > 0 

[A' 2 =m 2 -(l-m)(m + 2)<0 


<=> 


m <- 

20 

m <1 

2 m 2 +m -2 < 0 


m <0 

1 

m <- 

20 

m < 1 

-1 —JV7 


-l-y/V7 . . 1 

<=>-<m<- 

4 20 


4 


< m < 


-l + yfu 


1 

Vay -< m <-la gia tri can tim. 

J 4 20 6 


Vi du 3: Tim tat ca cac gia tri cua tham so m de he sau co nghiem 


x 2 - 3x + 2 < 0 


A. m > — 
2 


B. m = — 
2 


1 

C. m > — 
2 


mx 2 -2(2m + l)x + 5m + 3 > 0 
D. m = 0 


Leri gidi 

Ta co bat phuong trinh x 2 -3x + 2<0<^>l<x<2. 

Yeu cau bai toan tuong duong voi bat phuong trinh: 
mx 2 - 2 ( 2 m + 1 ) x + 5m + 3 < 0 ( 1 ) co nghiem x g S = [l; 2J . 

Ta di giai bai toan phu dinh la: tim m de bat phuong trinh ( 1 ) vo nghiem tren S 
Tuc la bat phuong trinh f (x) = mx 2 - 2 (2m +1) x + 5m + 3 < 0 (2) dung voi moi xeS. 

3 

• m = 0 ta co (2) <=> -2x + 3<0<^>x> — nen (2) khong dung voi Vx e S 

• m^0 tarn thuc f(x) co he so a = m,bietthuc A’ = -m 2 +m + l 
Bang xet dau 


m 

i —s/s 

—00 - 

2 

0 

i+S 

2 

+00 

m 

1 

0 

+ 1 

+ 

-m 2 +m + 1 

+ 

0 

1 

1 

+ 0 

- 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


^ _i_ r a > o \+ 

+) m > —-— ta co: <! nen f (x) >0, Vxel, suy ra m > ——— khong thoa man 


+) m < -—— ta co: { nen f (x) < 0, Vx e M va f ——— 

' 2 I A' < 0 u 2 

t V y 


I-J 5 

= 0 , suy ra m < ——— thoa man. 


l_J^ 

+) —-— < m < 0 ta co: a < 0 va f (x) co hai nghiem phan biet 


2m + l + ^ 2m + l-^ . . 

x, =-, X 2 = - (x x <X 2 ) 


m 


m 


Do do: f (x) < 0 - 


X < X 


X > X 


1 , suy ra (2) dungvoi VxeS o 


x x >2 
x 2 < 1 


(*) 


Ta co x, =2 + 


1 +^ 


<2 


m 


x 2 <1<^> a/a 7 <in+lo 


1-V5 


< m < 0 


A' < m 2 + 2m + l 


<^> 


-<m <0 

2 <=> 

2m 2 + m > 0 


2 1-75 


1 


m > 0 <=>—-—< m < . 

2 2 

1 

m < — 

2 


c /»x l->/5 1 

y 2 2 

i+4E 

+) 0 < m < —-— ta co: a < 0 va f (x) co hai nghiem phan biet 


2m + l + ^ 2m + l-^ . 

: -, X 2 = - (Xj >X 2 ) 


m 


m 


Suyra f(x)<0<=>xe(x 2 ;x 1 ) 


|x 9 <l f^/A^^-m^-l <0 

Do do (2) dung voi Vx e S o | <=> < _ (**) 

I x t >2 k/A 7 +l>0 


Vi m > 0 nen (**) vo nghiem. 


Tu do, ta thay (2) dung voi VxeS <^> m < - — . 


1 A 

Vay m > - — la nhung gia tri can tim. 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


3. Bai tap luyen tap 

Bai 4.97: Giai cac he bat phirong trinh sau: 


a) 


| -x + 4x - 7 < 0 
I x 2 -2x-l > 0 


A. T = (—oo;l 

C. T = (^o;lu 1 + >/2;+ooj 


b) 


c) -4< 


|x +x + 5<0 
[x 2 - 6x + l > 0 

A.S = M 

x 2 - 2x - 7 


B. S = 0 


<1 


x 2 +l 
A. T = [l;+oo) 


C. T = 


-4;-- 


u 


[l;+oo) D. T = 0 


d) -< 


1 x - 2x - 2 


<1 


13 x 2 -5x + 7 

A. T = (-oo;-l]u 


ll - 3 

4' 


B. T : 


C. T = 


11-3 

4' 


B. T = 


^;+oo) 

D. T = (i-a/2;1 + a/2) 


c. s = 


;K 


B. T = 


-I 


D. T = (-oo;-l] 


Lai giai 

Bai 4.97: a) T = ^-oo;l-^Ju l + ^;+ooj b) Vo nghiem 


x 2 -2x-7 , f-4(x 2 +1)<x 2 -2x-7 f5x 2 -2x-3>0 

<---<1<=H v ’ ^>\ 

2x > -8 


x 2 +l 


c) -4 

Suy ra tap T = 

d) T = (-oo;-l] 


-4;- — 
5 


[ x 2 —2x —7 < x 2 +1 
u[l;+oo) 


u 


11-3 

4' 


D.S = {1;2} 


Bai 4.98: Tim m de bat phirong trinh m 2 x + m(x + l)-2(x-l) > 0 nghiem dung voi moi xe[-2;l] 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


A. 


3 

0 < m < - 
2 


B. 0 < m 


C. m < - 
2 


Lai giai 

Bai 4.98: Dat f (x) = (m 2 +m-2^x + m + 2 


Bai toan thoa man: » 


lf(l) > 0 


J(m 2 + m - 2 )(- 2 ) + m + 2 > 0 

|(m 2 + m- 2 )(l) + m + 2 > 0 


<^> 


J- 2 m 2 - m + 6 > 0 

[m 2 + 2 m > 0 




-2 < m < - 

2 n 3 

m < -2 2 

m > 0 


m < 0 


D. 


3 

m > — 
2 


fx 2 -(l + 2 m)x + 2 m < 0 ? 

Bai 4.99: Cho < _ \ / khang dinh nao sai? 

[ x 2 +(2 + m)x + 2 m < 0 ' 

A. m<-l:S = [-2;l], 

B. -1 < m < 0 : S = [2a;-a] 

C. m = 0 : S = {o} 

D. m > 0 : S = {l} 

Lai giai 

Bai 4.99: m<- 1 : S = [-2;l], -l<m<0: S = [2a;-a], m = 0:S = {0}, m > 0 : S = 0 


Bai 4.100: Tim m de bat phuong trinh 2x 2 - (2m +1) x + m 2 - 2m + 2 < 0 nghiem dung vai moi x <e 

A „ 21 + 2^34 „ 21 + 2>/34 

A. 2 < m <--— B. m < - 


2 * 


10 


10 


C. 2<m 


D. 


m < 2 

21 + 2 ^ 


m > 


10 


Lai giai 

Bai 4.100: Dat f (x) = 2x 2 -(2m + l)x + m 2 -2m + 2, co A = -4m 2 + 20m -15 
5-n/To 


• A < 0 <^> 


m < 

m> 


2 , suy ra f (x) > 0 , \/xgM nen truong hap nay khong thoa yeu cau bai toan. 

5 +ylO 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


• A>0ome 


5-n/To 5 + n/To 


, khi do f (x) co hai nghiem 


2m + l-^ 2m + l + ^ . . 

x i =-4- 7 X 2 = -4- ( X 1 < X 2 ) 

Va f(x)<0oxe[x 1 ;x 2 ]. 


Do do yeu cau bai toan <^> 


x<- f2m-l<2^ 

2 » r 

x 2 >2 [7-2m < VA 


(2m-l) 2 <4A 

(7-2m) 2 < A 

1 7 
— < m < — 

2 2 




20m - 84m + 61 < 0 

m 2 - 6m + 8 < 0 2 < m < 

— < m < — 

2 2 


21+ 2^34 


10 


^21 + 2^34 ,, u „ t . v. 

Vay 2 < m <- la nhimg gia tri can tim. 


10 


Bai 4.101: Cho phirong trinh: x 2 -2mx + m 2 - m +1 = 0 (l) 

a) Tim m de phirong trinh (1) co nghiem x > 1. 

A. me[2;+ 00 ) B. me[3; + 00 ) C. me[4;+ 00 ) D. me[l;+oo) 

b) Tim m de phirong trinh (1) co nghiem x < 1. 

A. m e (1;2) B. me(-oo;l) C. me(2;+ 00 ) D. me[l;2] 


c) Tim m de phirong trinh (1) co nghiem x x < 1 < x 2 . 

A. l<m B. m<2 C. l<m<2 


D. 


m < 1 
m > 2 


d) Tim m de phirong trinh (1) co nghiem x : < x 2 < 1. 

A. 1 < m B. m < 2 C. 1 < m < 2 D.khong ton tai m 

Lai gidi 

Bai 4.101: Dat t = x-l^>x = t + l, thay vao pt (1) ta dirge phirong trinh: t 2 +2(l-m)t + m 2 -3m+ 2 = 0 ( 2 ) 
a) De phirong trinh (1) co nghiem x > 1 » phirong trinh (2) co nghiem t > 0 
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NGUYEN BAO \ HONG 


[CHlTONG IV. BAT PI I L ONG TRINH BAC HAI] 


TH1: Phuong trinh (2) conghiem t 2 < 0 < t 2 <=> P < 0 <=>m 2 -3m + 2<0 c+l<m<2. 



A' > 0 

m-1 > 0 

m > 1 

TH2: Phuong trinh (2) co nghiem : 0 < t x < t 2 <^>< 

P>0 

m 2 -3m+ 2 > 0 <=> - 

m > 2 « 


S>0 

m-1 > 0 

m < 1 


Ket luan: voi m e [l;+co) thi phuong trinh (1) co nghiem x > 1. 

b) De phuong trinh (1) co nghiem x < 1 <£^> phuong trinh (2) co nghiem t < 0 

THI: Phuong trinh (2) co nghiem p < 0 < t 2 oP < 0 o m 2 - 3m + 2<0ol<m<2. 


TH2: Phuong trinh (2) co nghiem t x <t 2 <0« 


A' > 0 
P>0 <=> 
S>0 


m-1 > 0 


m 


- 3m + 2>0<^>m = l 


m-1 < 0 


Ket luan: voi m e [l; 2] thi phuong trinh (1) co nghiem x < 1. 

c) Phuong trinh (1) co 2 nghiem thoa x : < 1 < x 2 « phuong trinh (2) co 2 nghiem: 
t x <0<t 2 «m 2 -3m + 2<0 <^>l<m<2 . 

Ket luan: voi 1 < m < 2 thi phuong trinh (1) co hai nghiem X 1 <l<X 2 

d) Phuong trinh (1) co 2 nghiem thoa x 2 < x 2 < 1 <=> phuong trinh (2) co 2 nghiem: 


A' > 0 


t x < t 2 < 0 <=> < 


P>0 <=>< 
S>0 


m-1 > 0 

m 2 - 3m + 2 > 0 (vo nghiem) 
m-l<0 


Ket luan: khong ton tai m de phuong trinh (1) co nghiem x 1 < x 2 < 1. 


> DANG TO AN 3: GIAI BAT PHlfONG TRINH TICH VA BAT PHl/ONG TRINH CHlfA AN 6 
MAU THl/C. 

1. Cac vi du minh hoa. 

Vi du 1: Giai cac bat phuong trinh : 


a) (l-2x)(x 2 -x-l)>0 


A. S = 


c. s = 


1 + ^5 


;+oo 


\ 

u 

(1 + 25 1 

J 

l 2 J 


B. S = 


D. S = 


1-25 1 
2 % 

1 1 + 25 

v 2 ' 2 , 


b) x 4 -5x 2 +2x + 3<0 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


A. S= - 

B. S= - 

C. S= - 

D. S = 0 


-i-Tb .i-7s 
2 ' 2 

■i+Jmi+S 

2 ' 2 

• 1 -x/l3 _ 1 - n/5 
2 ' 2 


u 


2 ' 2 


Lai gidi 

a) Bang xet dau 


X 

1-75 1 1 + 75 

—00 - — - +00 

2 2 2 

l-2x 

- 1 - 0 + 1 + 

x 2 —x — 1 

+ 0 - 1 - 0 + 

VT 

- 0 + 0 - 0 + 

Dua vao bang xe 

s =r i -^ ; iv 

l 2 2 J 

t dau, ta co tap nghiem cua bat phuong trinh da cho la: 

1 + 75 1 

-;+oo 

2 

V 7 


b) Bat phuong trinh (x 4 - 4x 2 + 4) - (x 2 - 2x +1) < 0 
(x 2 -2) 2 — (x — l) 2 <0 <^> (x 2 +x-3)(x 2 — x — 1) < 0 . 



Dna vao bang xet dau, ta co tap nghiem cua bat phuong trinh da cho la: 


-1-713.1-75 

l J 

-l + 7l3.1 + 75 

2 ' 2 


2 ' 2 


Vi du 2: Giai cac bat phuang trinh : 
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NGUYEN BAO \ HONG 


[CHlTONG IV. BAT PI I L ONG TRINH BAC HAI] 


a) 7-77-7 > 0 

(x 2 -3^-3x 2 + 2x + 8) 

A. s = (->/3;-!)u(-1;1) 

C. S = (-1;1)u(a/3;2) 


b) x 2 +10 < 


2x +1 


x -8 
A. S = (2x/2;3] 

C. S = [ -3; -2-Jl) u (2\[2; 3] 


B. S = 


Sy 



D. S = 


'-S-, 

V 


4 ^ 

3 , 


u(-l;l)u(>/3;2) 


B. S = [-3;-2y/2) 
D. S = #\|±^| 


Lai giai 


a) Bang xet dau 


X 

—oo —<\[3 

4 

3 


- 

1 

1 

S 2 

+00 

x 2 -l 

+ i 

+ 

1 

+ 

0 

- 0 

+ 1 + 

1 + 

x 2 -3 

+ 0 

- 

1 

- 

1 

- 

1 - 0 + 

1 + 

-3x 2 + 2x + 8 

1 

- 

0 

+ 

0 

+ 1 

+ 1 + 

0 - 

VT 

11 

+ 

1 1 

- 

0 

+ 

0 - 1 1 + 

11 - 


Dua vao bang xet dau, ta co tap nghiem cua bat phuang trinh da cho la: 


b) Ta co x 2 +10 < 


2x +1 2x +1 

<^> - 


x 2 -8 x 2 -8 


-(x 2 + 10)> 0 


<^> 


<^> 


27 + 1 -( 7 - 8 )(+ + 10 ) o: 81 _ x . 

x 2 -8 
(9-x 2 )(9 + x 2 ) 


x -8 


>0 


x 2 -8 
Bang xet dau 


> 0 <=> 


9 —x 
x 2 -8 


>0 


s = 


a/3;--|u(-1;1)u(n/3;2) 


X 

—oo -3 

-2y/2 

2x/2 

3 

+00 

9-x 2 

0 

+ 1 

+ 1 

+ 0 

- 

x 2 -8 

+ 1 

+ 0 

1 

+ 1 

+ 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


VT 

- 

0 

+ 

11 

- 

11 

+ 

0 

- 


Dua vao bang xet dau, ta co tap nghiem cua bat phuong trinh da cho la 
S = [-3;-2%/2 )u(2n/2;3] 

Vi du 3: Giai bat phuong trinh sau 


a) 


|x -x| —2 
x 2 — x — 1 


>0 


A. S = (-oo;-l]u 


1-75 1 + 75 
2 ; 2 , 


B. S — (—co* — 11 v -12;—cc i 


c. s = 


1-75 1 + 75 


cj [2, +oo) 


D. S = (-oo;-l]u 


1-75 1 + 75 


u[2; +oo) 


b) ^-^ ,0 

x 2 +73x-6 

A. S = [-1;0] B. S = [l;73) 

C. S = [-1;0]u[1;73) D. S = 0 


Lai giai 


a) Vi |x 2 - x + 2 > 0 nen 

lx 2 — x| — 2 fix 2 -x|-2)(|x 2 —x| + 2) (x 2 -x-2)(x 2 -x + 2) 

- 1 -> 0 <=>^-- 1 -- > 0 <=> --- ^>0 

x-x-1 x-x-1 x-x-1 



Dua vao bang xet dau, ta co tap nghiem cua bat phuong trinh da cho la 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PHlTONG TRINH BAC HAI] 


S = (-oo;-l]u 


1-S 1 + S 


V 


u[2; +oo) 


b) DKXD: 


x + 1 > 0 


x 2 + 


>/3x-6 + 0 


<=>1 


x>-l 

X + V3 <=> < 

x + —2^/3 


x>-l 

X + ^ 


Vi ^x 2 +1 + ^x + 1 > 0 nen 

Vx 2 +i-^ 7 T (Vx 2 +1 - ^/xTT)(^/x 2 +1+V^+T) 

■ < (J <=> ■ 


-M§x-6 


S*-6 


<0 


X -x 

<=>-=- <0 


X 2 + 


s/3x-6 


Bang xet dau 


X 

—00 

-2+5 

0 

1 s 

+00 

x 2 -x 

+ 

0 

+ 0 

- 0 + 1 

+ 

x 2 + \f3x - 6 

+ 

0 

1 

1 - 0 

+ 

x 2 -x 






x 2 + ^x - 6 

+ 

1 1 

- 0 

+ 0 - 11 

+ 


Dua vao bang xet dau va doi chieu dieu kien, ta co tap nghiem cua bat phuang trinh da cho la 

S = [-l;0]u[l;+5) 

Nhan xet: O cau b chung ta phai dat dieu kien thi khi do cac phep bien doi tren moi dam bao la phep bien 
doi tuong duoc. 

II - ( x + 1 N 

Vi du 4: Tim m de bat phuong trinh vx — m 2 -m 


x 3 -x 2 -3x + 3 


< 0 (*) co nghiem . 


A. -2 < m 


B. m < 1 


C. -2 < m < 1 


D. 


m < -2 
m > 1 


Lai gidi 

Ta co (*) <=> 


x + 1 


x 3 -x 2 -3x + 3 
x > m 2 +m 


>0 


++ < 


(x-2)(3x 2 +3x-4) 


<0 


(x-l)(x 2 -3) (**) 


x > m +m 


Bang xet dau 


X 

-s - 3+ ^ 1 S 2 «, 

6 6 

x — 1 

- 

- 

- 

- 0 + 

+ 

+ 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


x -2 

- 

- 

- 

- 

- 

- 0 + 

3x 2 +3x-4 

+ 0 - 

0 + 

+ 

+ 

+ 

x 2 -3 

+ 

+ 0 - 

- 

- 0 + 

+ 

(x-2)(3x 2 +3x-4^ 

+ 0-11 + 0 - II +11 - 0 + 

(x-l)(x 2 -3) 


(x-2)(3x 2 +3x-4) 

Tap nghiem cua bat phuang trinh 7 — v % , --—- < 0 la 


S = 


- 3-757 


;S 


U 


-3 + 757 


;l 


(x-l)(x’-3) 

’(S; 2) 


v J v y 

Do do bat phirong trinh (*) co nghiem khi va chi khi he bat phirong trinh (**) co nghiem 

om 2 +m<2oin 2 +m-2<0o-2<iTi<l 

Vay -2 < m < 1 la gia tri can tim. 

2. Bai tap luyen tap. 

Bai 4.102: Giai cac bat phirong trinh sau 
a) (4 - 3x)(-2x 2 + 3x -1) < 0 


A. T = (-«;!] 


C. T = (-oo;-]u 
v ' 2 J 


B. T: 


7 



D. T = 


L 3 _ 


U J 


b) x 2 + x- 


x 2 + x -2 

A. T = 


<0 


-1 - 7l 3 2 


C. T = 


2 

-l-x^3 


J 

\ r 


;-2 


u 


J 


1; 


-1 + 713 




B. T = 


l; 


-I + a/13 


D. T = (-2;l) 


c) x 4 —x 2 — 2 x-l >0 


A. T = 


C. T = 


1-n/3 


1-75") f 1 + 75 

- u - ;+00 


B. T = 


D. T = 


1+75 


;+oo 


1-75 1 + 7? 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


(x 2 -4)f-3x 2 +2x + 8) 

d) -A-^-- < 0 


X 2 -sflx 

A. T = (-go; -2) 

B. T = (-oo;-2) 


u 


4 > 

_ 3'° 

V ° 


vj 


u 


3 , 


(•a-,2) 

u(2;+co) 


C. T = (^o;-2)u(n/2;2)u(2;+oo) 


D. T = (-oo;—2) 


u 


4 A 

_ 3'° 

v ° y 


u(^;2)u(2;+®) 


1- x 2 -2x 

e) —!-^>0 

x 2 + x - 2 

A. T = (-2;l->/2 


C. T = (-2; 1 --Jl u l;l + ^Jl 


B. T = 


1-,1 + sIl 


D. T = (l->/2;l) 


f) 

x 2 +x 

A. T = (—1;0) 

C. T = (-l;0)u[l;+oo) 


B. T = [l;+oo) 
D. T = (0;l) 


Lai gidi 

Bai 4.102: a) BXD : 


X 

1 , 4 

—00 — 1 — +00 

2 3 

X 

CO 

1 

+ 1 + 1 + 0 - 

-2x 2 +3x-l 

-0+0-1 

VT 

- 0 +0-0 + 


T = (-oo;-]u 




(x 2 + x) 2 - 2(x 2 + x) - 3 

b) Bpt <=> --—----< 0 

r x 2 + x - 2 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


(x +x + l)(x +x-3) x +x-3 

<»---- < 0 <=> —-<0 


x + x - 2 


x +x-2 


=>T = 


c) T = 


r-i-vsj 

U 

' ! - 1 x/13 

2 

j 


' 2 

v J 


l-VT 

—oo;- 

U 

fi + # 1 

-;+oo 

2 ; 


l 2 J 


4 ^ 


d) T = (-oo;-2)u -f;0 

v c 

e) T = (-2;l->£]u[l;l + >£ 

f) T = (-l;0)u[l;+oo) 


u(a/2;2)u(2;+oo) 


fa > 0 

[a > 0 

fa < 0 , 

[a < 0 

|A<0 ' 

{a<0 7 

\ hoac 

[a<o • 

|a<o 


> DANG TO AN 4: l/NG DUNG TAM THlfC BAC HAI, BAT PHUONG TRINH BAC HAI TRONG 
CHlfNG MINH BAT DANG THl/C VA TIM GlA TRI LON NHAT, NHO NHAT. 

1. Phirang phap giai. 

• Ta dir a bat dang thiic ve mot trong cac dang ax 2 + bx + c > 0, ax 2 + bx + c > 0, ax 2 + bx + c < 0 hoac 

ax 2 + bx + c < 0 roi di chnng minh(theo thn tn) 

• Neu BDT can chiing minh co dang: A 2 < 4BC (hoac A 2 < BC) ta co the 
chhng minh tarn thiic f (x) = Bx 2 + Ax + C (hoac f (x) = Bx 2 + 2Ax + C) 

luon cung dau voi B. Khi do ta se co A < 0 . 

2. Cac vi du minh hoa. 

Vt du 1: Cho hai so there x, y . Chiing minh rang 3x 2 + 5y 2 — 2x — 2xy +1 > 0 


Lcti giai 

Viet bat dang thiic lai diroi dang 3x 2 - 2(y + l)x + 5y 2 +1 > 0 

Dat f(x) = 3x 2 -2(y+ l)x + 5y 2 +1 xem y la tham so khi do f (x) la tarn thiic bac hai an x co he so a x = 3 > 0 
va 

A ’ 1 = (y + If ~ 3(5y 2 +1) = -14y 2 + 2y - 2 

Xet tarn thiic g(y) = -14y 2 +2y-2 co he so a y = -14 <0 va A' = -27 < 0 
Suy ra A' x < 0 

Do do f (x) < 0 voi moi x, y. 

Nhan xet: * Khi gap bai toan chiing minh BDT co dang: f(a 1 ,a 2/ ...,a n ) > 0 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


Va 1 ,a 2 ,... / a n ma f(a 1 ,a 2 ,... / a n ) = g(a i ) la mot tam thuc bac hai voi an a i co he so a > 0, ta co the su dung 
dinh li ve dau cua tam thuc bac hai de chung minh. Khi do g(a t ) > 0 <^> A a < 0 . 

Vi du 2: Cho x, y, z la so thuc. Chung minh rang x 2 + y 2 + z 2 + x 2 y 2 z 2 - 4xyz + y 2 z 2 - 2yz +1 > 0 . 


Leri gidi 

Bat dang thuc viet lai (l + y 2 z 2 )x 2 -4xyz+ y 2 + z 2 + y 2 ^ -2yz+ 1> 0 

Dat f (x) = ^1 + y 2 z 2 jx 2 - 4xyz + y 2 + z 2 + y 2 z 2 -2yz +1, khi do f (x) la mot tam thuc bac hai an x co he so 
a = l + y 2 z 2 > 0 va A' x = 4y 2 z 2 -(l + y 2 z 2 ^y 2 +z 2 +y 2 z 2 -2yz + l) 

A ' x = -(1 + y 2 - 2yz + z 2 - 2y 2 z 2 + y 4 z 2 - 2y 3 z 3 + y 2 z 4 + y 4 z 4 ) 

Ap dung BDT a 2 + b 2 > 2ab ta co 

y 4 z 2 + y 2 z 4 > 2y 3 z 3 , y 4 z 4 +1 > 2y 2 z 2 va y 2 + z 2 > 2yz 

Cong ve voi ve lai suy ra A' x < 0 

Do do f (x) > 0, Vx,y,z . DPCM. 

Vi du 3: Cho a, b, c la do dai ba canh cua mot tam giac va x,y,z thoa man: a 2 x + b 2 y+ c 2 z = 0 .Chung 
minh rang: xy + yz + zx < 0. 


Leri gidi 

* Neu trong ba so x,y,z co mot so bang 0, chang han x = 0 =^> b 2 y = -c 2 z. 

c 2 2 

=^> xy + y z + zx = y z = - — z < 0 . 


x,y,z^0.Do a 2 x + b 2 y + c 2 z = 0 


b 2 y + c 2 z 


b 2 y + c 2 z 

=^>xy + yz + zx<0 »-(y + z )—— - hyz<0 

a 

<=> f (y) = b 2 y 2 + (b 2 + c 2 - a 2 )yz + c 2 z 2 > 0 . 

Tam thuc f(y) co A y =[(b 2 +c 2 - a 2 ) 2 -4b 2 c 2 Jz 2 . 

Vi P k C ^ a => -2bc < b 2 +c 2 -a 2 < 2bc 
|b + c > a 

=>(b 2 +c 2 -a 2 ) 2 <4c 2 b 2 =^> A y <0, Vz^>f(y)>0 Vy,z. 

Vi du 4: (BDT Bunhiacopski) Cho 2n so a 1/ a 2 ,.. / a n ,b 1/ b 2/ ... / b n . Chung minh rang : 
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NGUYEN BAO \ HONG 


[CHlTONG IV. BAT PI I L ONG TRINH BAC HAI] 


( a i b ! +a 2 b 2 + ... + a n b n ) 2 < (a 2 +a 2 + ... + a 2 )(b 2 + b 2 + ... + b 2 ). 


Lai gidi 

* Neu a 2 + a 2 +... + a 2 = 0 =^> BDT hien nhien dung. 

* Neu a 2 + a 2 +... + a 2 > 0. Xet tam thuc : 

f(x) — ( a i + a 2 + ... + a 2 )x 2 -2(a 1 b 1 +a 2 b 2 + ... + a n b n )x 

+b 2 + b 2 +... + b 2 

12 n 

= (a 1 x-b 1 ) 2 +(a 2 x-b 2 ) 2 +...+(a n x-b n ) 2 >0 Vx 
=> A = ( a i b i + a 2 b 2 +... + a n b n ) 2 - 

-(a 2 + a 2 +... + a 2 )(b 2 + b 2 +... + b 2 ) < 0 

^( a i b l +a 2 b 2 + — + a n b n ) 2 ^( a i + a 2 + — + a n)( b l +b 2 + — + b n) 

Dang thuc co — = — = . 

b l b 2 b n 


3. Bai tap luyen tap. 

Bai 4.104: Tim tat ca cac gia tri cuay sao cho BDT sau dung voi Vx,zeR. 

x 2 + 9y 2 + 5z 2 + 6xy - 4xz - 12yz - 2z +1 > 0 . 

2 2 
A. -- < y B. y < 0 C. -- < y < 0 


Ldi gidi 

Bai 4.104: BDT da cho dung vai Vx,ze R » tam thuc f(x) > 0 Vx,z 
(Trongdo f(x) = x 2 +2(3y-2z)x + 9y 2 +5z 2 -12yz-2z + l ) 

<=> A ' x = (3y - 2z) 2 - (9y 2 + 5z 2 - 12yz - 2z +1) 

= -z 2 + 2(3y + l)z -1 < 0 Vz 

<»A' z = (3y + l) 2 -l<0<»3y(3y + 2)<0<»-|<y<0. 


Vay - — < y < 0 la nhung gia tri can tim. 


D. 


< -- 


y > 0 


Bai 4.105: Cho x, y, z > 0 thoa man: xy + yz + zx + xyz = 4 . 
Chung minh rang : x + y + z > xy + yz + zx . 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


Lai giai 

4 — yz 

Bai 4.105: Ta gia sii z = min{x,y,z} =^> z < 1 . Tu gia thiet =^> x = --- 

y + z + yz 

4 — yz 4 — yz 

Nen (1) <^>---h y + z > (y + z)---h yz 

y + z + yz y + z + yz 

<^>f(y) = (l + z-z 2 )y 2 +(z 2 +z-4)y+ (z-2) 2 >0 . 

Tam thiic f(y) co he so a = 1 + z-z 2 >0 (do z < 1) va co biet thiic : A = z(z-l) 2 (5z-8) < 0 => f(y) > 0 dpcm. 
Dang thiic xay ra <^>x = y = z = l hoac (x;y;z) = (2;2;0) va cac hoan vi. 


Bai 4.106: Cho cac so thnc dnong x,y,z. Chiing minh rang: 

xzy+ 2(x 2 +y 2 +z 2 ) + 8 > 5(x + y + z) ( THTT ). 

Lai giai 

Bai 4.106: Trong ba so x,y,z luon ton tai hai so cimg khong nho hon 1 hoac cimg khong Ion hon 1. Ta gia six 
hai so do la x va y. Khi do ta co: 

(x - l)(y -l)>0c+xy>x + y- l =+ xyz > xz + yz - z. 

=>xyz + 2(x 2 +y 2 +z 2 ) + 8> xz + yz-z + 2(x 2 +y 2 +z 2 ) + 8. 

Nen ta chnng minh: 

xz + yz-z + 2(x 2 +y 2 +z 2 ) + 8>5(x + y+ z) <^>f(z) =2z 2 +(x + y-6)z + 2(x 2 +y 2 )-5(x + y) + 8>0 . 

Tamthnc f(z) co a = 2>0 va A z = -15x 2 +2(y + 14)x-15y 2 +28y-28 

A z la tarn thnc bac hai an x, co a = -15 < 0 va A x = -224(y-1) 2 < 0 => A z < 0 => f(z) > 0 (dpcm). Dang thiic 
xay ra <=>x«y = z = l. 


Bai 4.107: Cho cac so thnc x, y thoa man bat phirong trinh 5x 2 + 5y 2 — 5x — 15y + 8 < 0 . Tim gia tri nho nhat 
cua bieu thiic S = x + 3y. 

A.2 B.3 C.4 D.5 

Lai giai 

Bai 4.107: Cho cac so thnc x, y thoa man bat phirong trinh 5x 2 + 5y 2 — 5x — 15y + 8 < 0 . Tim gia tri nho nhat 
cua bieu thiic S = x + 3y. 

HD: Do S = x + 3y^>x = S-3y , thay vao gia thiet 5x 2 + 5y 2 -5x- 15y + 8 <0 va viet theo he so cuabien y 
ta thu duoc 

50y 2 - 30Sy + 5S 2 - 5S + 8 < 0{*) 

Vi bat dang thiic tren dung voi moi y nen ta co A > 0, tiic la 
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NGUYEN BAO \TO\C 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


900S 2 - 4.50.(5S 2 - 5S + 8) > 0 

Bien doi tuong duong ta thu duac -100S 2 +1000S-1600 < 0 
hay 100S 2 - 1000S + 1600 < 0 2 < S < 8 

3 9 1 

Khi S = 2 thay vao (*) dime 50y 2 -60y + 18<0<^>y = - nen x = S-3y = 2 — = — 

5 5 5 

10 r \Cs. A 

Khi S = 8 thay vao (*) dupe 50y 2 -240y+288 < 0 <z> y = — => x = S-3y = 8—- = - 

5 5 5 

maxS = 8,minS = 2 


Bai 4.108: Cho a,b la cac so thuc thoa man a 2 +b 2 = 4a -3b. Tim gia tri Ion nhat va nho nhat cua bieu thuc 
P = 2a + 3b. 


-9 + 45m^3 
18 


B. 


-9 + 5 ^ 
18 


Lai gidi 

Bai4.108: Taco: P = 2a + 3b^>b = 


P-2a 


C. 


-9 + 4 ^ 
18 


D. 


-9 + 45s/T3 


Thay vao bieu thuc phia tren ta dupe: 

a 2 + = 4a - <=> 13a 2 - 2(27 + 2P)a + 9P + P 2 = 0 

Ta can tim P de phuong trinh tren ton tai a. Tuc la ta phai co: 

A' .-9P=-9P + 729 £0 «^® £ P £ --^45'® 


18 


18 


Bai 4.109: Cho cac so thuc x,y,z thoa man x+y+z=5 va x-y+ z = 3 . Tim gia tri Ion nhat 


P = 


x + y-2 
z + 2 

A.O B.l C.2 D.3 

Lai gidi 

Bai 4.109: Tu di'eu kien ta co x 2 + y 2 = - ^ ^ = 5 - z 2 =^> (x + y ) 2 = 10 — 2z 2 - (3 - z) 2 

Do do (x + y) 2 = 1 + 6z-3z 2 

De thay z^-2. Taco P(z + 2) + 2 = x + y 

Dodo [p(z + 2) + 2] 2 =l + 6z-3z 2 
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NGUYEN BAO VU'O'NG 


[CHlTONG IV. BAT PIIL OAG TRINH BAC HAI] 


«(z + 2) 2 P 2 +4 (z + 2)P + 4 = 1 + 6z-3z 2 
<»(P 2 +3)z 2 +(4P 2 +4P-6)z + 4P 2 +8P + 3 = 0 

A z > 0 (2P 2 + 2P - 3) 2 -(P 2 + 3)(4P 2 + 8P + 3) > 0 

Phuong trinh co nghiem an z khi va chi khi ^ 

<P<0 

23 

Ta co P = 0 khi x = 2, y = 0, z = l 


n 36 1 u- 20 

P =-khi x = —, 

23 31 



7_ 

31 


Bai 4.110: Cho a, b, c la so thuc. Chirng minh rang 2(a + b + c - ab - be - ca + 1) 2 + (ab + be + ca - 2) 2 > 3 
Lai gidi 


Bai 4.110: Neu 


ab + be + ca < 2 - yfe 


thi bat dang thirc de dang dirge chirng minh. 


ab + be + ca > 2 + >/3 

Xet trirong hop ngirge lai2-^< ab + bc + ca <2 + a/ 3 . Ta datx = a + b + c,y = ab + bc + ca . 

Bat dang thirc can chirng minh tro thanh 

2(x-y + l) 2 +(y-2) 2 >3«2x 2 -4x(y-l) + 3y 2 -8y + 3>0 . 

Dat f(x) = 2x 2 - 4x(y -1) + 3y 2 - 8y + 3 . Ta de dang tmh dirge 
A 'f(x) = 4(y - If - 2(3y 2 - 8y + 3) = -2y 2 + 8y - 2 = -2 [y - (2 —\/3) y-(2 + ^3) 

Theo dinh li ve dau cua tarn thirc bac hai thi bai toan dirge chirng minh. 


<0. 


Bai 4.111: Cho a va b la cac so there thoa man 9a 2 + 8ab + 7b 2 < 6 . Chirng minh rang 7a + 5b + 12ab < 9 . 
Ldi gidi 

Bai 4.111: Xet tarn thirc bac hai f (a) = 9a 2 -(4b + 7) a + 7b 2 -5b + 3 voi b la tham so 

Taco A f = (4b + 7) 2 -36(7b 2 -5b+ 3) = -59(2b-l) 2 <0 

Suyra f(a)>0 <»9a 2 -(4b + 7)a+7b 2 -5b + 3>0 

7a + 5b + 12ab - 9 < 9a 2 + 8ab+7b 2 - 6 
Theo gia thiet ta co 9a 2 + 8ab + 7b 2 < 6 nen 7a + 5b + 12ab < 9 . 


Bai 4.112: Cho cac so there khong am x,y,z thoa man: x + y + z = 1 . Tim gia tri Ion nhat 
cua: P = 9xy + lOyz + llzx . 
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NGUYEN BAO \ HONG 


[CHlTONG IV. BAT PI I L ONG TRINH BAC HAI] 


A. max P = — 
18 


49 95 495 

B. maxP =- C. maxP =- D. maxP =- 

148 148 148 


Lai gidi 

Bai 4.112: De y rang, vai gia thiet x + y + z = 1 thi 
P = 9xy+ 10yz + llzx = 9xy + z(lOy + llx) = 9xy+ (l-x-y)(lOy+ llx) 


Khai trien va rut gon, ta thu dugc 
P = — Llx 2 - 10y 2 + llx + lOy - 12xy 
Tuang duang vai 

llx 2 +(12y-ll)x + 10y 2 -10y+P = 0 (*) 


Coi day la tam thuc bac hai an x, do dieu kien ton tai cua x nen suy ra (*) phai co nghiem, hie 
A = (12y -11) 2 - 44(10y 2 - lOy+P) > 0 


Hay -296y 2 + 176y +121 - 44P > 0 


Tuongduang P 




22 121 ' 

37 7 296 y 


T , 2 22 121 

Taco y-y->- 

7 3 7 y 296 


5445 

10952 


Suy ra P < 


74^ 

5445 ^ 

_ 495 

ttJ' 

\ 10952J 

~ 148 


Vay maxP = 


495 

148 


C. BAI TAP TRAC NGHIEM TlT LUYEN. 

TONG HOP LAN 1. 

Cau 1. Tap nghiem cuabat pliuong trinh x 2 + 4x + 4 > 0 la: 

A. (2;+oo). B. R. C. #\{-2}. 

Cau 2. Tap nghiem cuabat phuong trinh x 2 - 6x + 9 > 0 la: 

A. (3;+oo). B. R. C. #\{-3}. 

Cau 3. Tap nghiem cuabat phuong trinh x 2 + 6x + 9 > 0 la: 

A. (3;+co). 


B. R. 


C. #\{-3}. 


Cau 4. Tap nghiem cuabat phuong trinh x 2 + 2x +1 > 0 la: 

A. (l;+oo). B. R. C. #\{-l}. 

Cau 5. Tap nghiem cuabat phuong trinh x 2 - 2x +1 > 0 la: 

A. B. R . 


C. #\{-l} 


Cau 6. Tam thuc y = x 2 -2x —3 nhan gia tri duong khi va chi khi 


D. #\{2}. 
D. #\{3} . 
D. #\{3} . 
D. #\{l} . 
D. M\{l} . 
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NGUYEN BAO \ HONG 


[CHlTONG IV. BAT PI I L ONG TRINH BAC HAI] 


Cau 7. 

Cau 8. 

Cau 9. 

Cau 10. 

Cau 11. 


Cau 12. 

Cau 13. 

Cau 14. 

Cau 15. 

Cau 16. 

Cau 17. 


A. x < -3 hoac x > -1. B. x < -1 hoac x > 3 . C. x < -2 hoac x > 6 . 

Tam thuc y = x 2 - 12x -13 nhan gia tri am khi va chi khi 

A. x < -13 hoac x > 1. B. x < -1 hoac x > 13. C. -13 < x < 1. 

Tam thuc y = -x 2 - 3x - 4 nhan gia tri am khi va chi khi 

A. x<-4 hoac x>-1. B. x< 1 hoac x>4. C. -4: < x < ^1. 

Tam thuc nao sau day nhan gia tri am voi moi x < 2 ? 


D. -l<x<3. 


D. -1 < x < 13 . 



D. xef. 



A. y = x 2 -5x + 6. 

C. y = x 2 -2x + 3 . 

Tap nghiem cua bat phuong trinh x 2 -1 > 0 la: 

A. (l;+oo). 

c. (-l;l). 

Tap nghiem cua bat phuong trinh x 2 + x — 1 > 0 la: 


B. y = 16-x 2 . 

D. y = -x 2 +5x-6 


B. (-1; +oo). 

D. (-oo;-l)u(l;+oo) 


B 


l-y/H) f-l + y/5 


u 


-;+oo 


C. 


-I-n/3 -l + y/5 


D. (-oo;-1-a/5)u(-1 + ^5;+oo). 


Tap nghiem cuabat pliuong trinh x 2 — 4x + 4 > 0 la: 

A. (2;+oo). B. R. C. #\{-2}. 

Tap nghiem cua bat phuong trinh x 2 - 4%/2x + 8 < 0 la: 


D. #\{2}. 


L (-oo;2%/2j. 


B. R\\l4iY 


C. 0. 


D. 


Tap nghiem cua bat phuong trinh x 2 -x-6 < 0 la: 
A. (— oo;—3)u(2;+oo) . 


C. (-2; 3) 


B. (-3; 2). 

D. (— oo;-2)u(3;+oo). 


Tap nghiem cua bat phuong trinh x 2 < 9 la: 


A. (-3; 3) 


C. (-*>;3). 

Tap nghiem cuabat phuong trinh x 2 -6^x + 18 > 0 la: 


B. (—oo;—3) . 

D. (- 00 ; -3) u (3; + 00 ). 


(3V2; +00). 


B. 


3>/2;+oo). 


C. 0. 


D. 


Tap nghiem cua bat phuong trinh x 2 +[s[?> + s[l^x + ^ 0 la: 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 




B. 


4i-,S 


(S;42). 


D. [-43--S 


Cau 18. Menh de nao sau day la menh de dung ? 

A. Neu a 2 > 0 thi a > 0. B. Neu a 2 > a thi a > 0. 

C. Neu a 2 > a thi a < 0 . D. Neu a < 0 thi a 2 > a , 


Cau 19. Tap nghiem cua bat phuang trinh 


x 2 + 2x - 8 


x + 


!| 


<0 la: 


A. (—4; —l)u(—1;2) 


C. (-1;2). 


Cau 20. Tap nghiem cua bat phuang trinh 


B. (-4;-l). 

D. (-2;-l)u(-l;l). 


2x — 3x +1 

l 4 *- 3 l 


<0 la 


f ^ A 4 n \ 


.24/ 


V 


n 


J 



f 1 3^ 


f 3 4\ 

B. 

—; — 

u 



U 4; 


14 J 


D. 


' 1^ 

CO/ 2 

v z y 


u 


(l; +oo). 


Cau 21. Tap xac dinh cua ham so y = ^8-x 2 la 
A. (-242)242.) ■ 

C. (-oo;-2 & u (2sl2 ;+ooj .D. 1 oo* -244 u [2^/2; +00 j. 

Cau 22. Tap xac dinh cua ham so y = ^5- 4x-x 2 la 


B. [-2^; 242 


A. [—5; l] 


c. (-oo;-5]u[l;+oo). 

Cau 23. Tap xac dinh cua ham so y = ^/5x 2 -4x-l la 

u[l;+oo). 
u[l;+oo). 


B. 


D. 


- —;1 
5 


u 


[l; +00). 


1 

5 


B. 


4* 


1 

"° ; -5 


D 


l 

00; 5 


u 


[l; +°°) • 


Cau 24. Tap xac dinh cua ham so y = 
A. ^— 00 *—6]u[l;+oo). 


x 2 + 5x - 6 


la: 


C. 00 ; —6^ cj^h+oo^ 


B. (-6;l). 

D. (-oo;-l)u(6;+oo). 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


Call 25. Tap nghiem cua bat phuong trinh |x 2 + x +12| > x 2 + x +12 la 

A. 0 . B. R. 

C. (-4;-3). D. (—oo; —4) u (—3; +co). 

Cau 26. Tap nghiem cua bat phuong trinh |x 2 - x -12| > x +12 - x 2 la 

B. (—co;—4)u(3;+oo). 
C. (-6;-2)u(-3;4). D. (-4;3). 

Cau 27. Bieu thuc (m 2 +2^x 2 -2(m-2)x + 2 luon nhan gia tri duong khi va chi khi 

B. m < -4 hoac m > 0 
D. m < 0 hoac m > 4 . 


A. (-oo;-3)u(4;+oo) 


A. m < -4 hoac m > 0. 
C. -4<m<0. 


Cau 28. Tap xac dinh cua ham so y = x/x 2 +x —2 + . la 

a/x-3 


A. (3;+oo) 


B. [3;+oo). 


C. (-oo;l)u(3;+oo). D. (l;2)u(3;+oo). 

Cau 29. Tap xac dinh cua ham so y= \lx 2 - 3x + 2 + \ la 

"v/x + 3 

A. ^—3; +oo). 

C. (-3;l]u(2;+co). 

Cau 30. Tap nghiem cuabat phuong trinh Vx — 2x < 0 la 


B. (-3;l]u[2;+oo) 


D. (-3;l)u(2;+oo). 


A. 

r 1 1 

— ;+oo 

B. 

0; —1 


V4 J 


*) 


C. 


0 ;- 


D. {0} 


u 


-;+oo 


Cau 31. 


Tap nghiem cua bat phuong trinh — < 2 la 

x 


A. 


C.(-«;0) 


u 


— ;+oo 
2 


f 1 ) 



— ;+oo 

B. 

0;- . 

U J 


1 2 J 


D. (-00; 0 ). 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


Call 32. Tap nghiem cua bat phuong trinh — > -1 la 

m 

A. (-2;0) 

C(-2;+x) 


B. (-00; -2) 


D. 


1^ 

co; 2 , 
V A J 


U { i;+°o) 


Call 33. Tap nghiem cua bat phuong trinh 


x 2 +x-l 
1 —x 


>—x la 




f 

A. 

B. 


U J 

V 


1 

— ' +00 

2 


C. (l;+«) 

Call 34. Tap nghiem cua bat phuong trinh \fx-3x < 0 la 


D. 


GO; 2 , 
v z y 


U { 1 ;+°°). 


ri > 

B. 

„ 1 

— ;+oo 

0;- 

1+ J 


9 


C. {0}U 


1 ^ 

— ;+qo 

9 J 


D. [ 0 \U 


— ' +00 

9 


11 

Call 35. Tap nghiem cua bat phuong trinh —= > — la 

a/x 4 


A. (0;16] 


B. [0;16] 


C (0;4] 


Cau 36. Tap nghiem cua bat phuong trinh 


x + 


y/x+1 


\fx 


> 3 la 


A. [l;+oo) 


B. + 00 ^ 


C. (0; +00) 


D. [16; +00) 


E>. (0; l] 


Cau 37. Phuong trinh (m + 2)x 2 -3x + 2m -3 = 0 co hai nghiem trai dau khi va chi khi 


A. m < -2. 


C. m > — 
2- 


B. -2 < m < - 
2 ■ 


D. m < -2 hoac m > — 
2- 


Cau 38. Tap nghiem cua phuong trinh |x 2 - 5x + 6| = x 2 - 5x + 6 la 
A. {2;3} B. (2;3) 

C. (—oo; 2) U (3; +00) D. (-00; 2] U [3;- +00) 

Cau 39. Tap nghiem cua phuong trinh |x 2 -7x + 12| = 7x-x 2 -12 la 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


Cau 40. 


A. {3;4} 

I [3; 4] 

Tap nghiem cua phuang trinh 
A. [5;+oo) 


B - ( 3 ' 4 ). 

D. (-oo;3]^/[4;+oo) 


x 2 -7x + 10 x 2 -7x + 10 

la 


•v/x-3 
B. (3; 5] 


a/x+3 

c -[ 2 ;5]. 


D. (5;+oo) 


Cau 41. 


Cau 42. 


x 2 -8x + 12 x 2 -8x + 12 

Tap nghiem cua bat phuang trinh 11 >- „ — la 


J5- 


A. (2;6). 


B. (2; 5). 


V5- 

C. (-6;-2), 


D. (5; 6). 


Neu 2 < m < 8 thi so nghiem cua phuang trinh x 2 - mx + 2m - 3 = 0 la 

A. 0. B. 1. 

C. 2. D. Chua xac dinh duoc. 

Cau 43. Phuang trinh (m + l)x 2 -x-3m + 4 = 0 co hai nghiem trai dau khi va chi khi 


A. m < -1 hoac m > — 
3- 


B. m < -1 hoac m > — 
4- 


Cau 44. 


C. m > — 
3- 


D. -1 < m < - 
3- 


Phuang trinh x 2 - mx - 2m = 0 co nghiem khi va chi khi 
A. m<-2 hoac m > 0. B. m<0hoac m > 8. 


C. -8 < m < 0. 


D. m < -8 hoac m > 0. 


Call 45. Phuong trinh x 2 - mx + m 2 + m = 0 co nghiem khi va chi khi 


A. 0<m< —. 

3 


B. —< m < 0. 
3 


Cau 46. So nao sau day la nghiem cua phuong trinh 


C. — < m < 0. 
3 


2-x 2x + 2 


A. 0. 


B. -4. 


^x 2 - x + 1 ^x 2 — X + 1 

C. 4. 


D. 0 < m < —. 

3 


D. 


Cau 47. 


Cau 48. 


Phuong trinh mx 2 - 2mx + 1 = 0 co nghiem khi va chi khi 

A. m<0 hoac m > 1. B. m<0 hoac m >4. 


C. m < 0 hoac m > 1. 


D. 0<m<l. 


Phuong trinh x 2 - 2(m + 2)x + m 2 - m - 6 = 0 co hai nghiem trai dau khi va chi khi 

A. m < -2. B. -3 < m < 2. C. m > -2. D. -2 < m < 3. 


Cau 49. Phuong trinh x 2 - 4mx + m + 3 = 0 vo nghiem khi va chi khi 

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC 

NGHIEM TIT LUYEN. 
























NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


A. m<l. 


B. — < m < 1. 
4 


-3 3 

C. m < — hoac m > 1 D. — < m < 1. 
4 * 4 


Cau 50. Phuong trinh x 2 - (m + l)x +1 = 0 co nghiem khi va chi khi 


A. m>l. 

C. m < -3 hoac m > 1. 


B. -3<m<l. 
D. -3<m<l. 


Cau 51. Phuong trinh x 2 - mx - m = 0 vo nghiem khi va chi khi 

A. -1 < m < 0. B. -4 < m < 0. 

C. -4 < m < 0. D. m < -4 hoac m > 0. 

„ , fx + m<0 (1) 

Cau 52. Cho he bat phuong trinh 

[x 2 -x + 4<x 2 -1 (2) 

He da cho co nghiem khi va chi khi: 

A. m < -5. B. m > -5. C. m > 5. 

Cau 53. Tap xac dinh cua ham so y = ^x 2 - x + 1 H—— la 

x + 4 

A. M. B. #\{4}. |j?\{-4}. 

Cau 54. Tap xac dinh cua ham so y = ^4x-3 + ^x 2 +5x-6 la 


D. m<5. 


D. (-4;+oo). 


A. [l;+oo). 

B. 

"3 ^ 

c. 

3 „ 

D. 

6 3 

— ;+oo 

— ;1 



L4 J 


4 


_ _ 5'4_ 


Cau 55. Tap xac dinh cua ham so y = ^x 2 +x-2 + ^2x-3 la 
A. [l;+oo) . B. [—2; l] U 


r 3 'i 

C. 

"3 ^ 

D. 

(3 1 

— ■ +00 

— ;+oo 

— ‘ +00 

L2 J 


l_2 J 


U J 


Cau 56. Phuong trinh x 2 - 2(m - 2)x + m 2 - m - 6 = 0 co hai nghiem doi nhau khi va chi khi 
A. m = 2. B. -3<m<2. 

C. m <-2 hoac m>3. D. -2<m<3. 

Cau 57. Hai phuong trinh x 2 +x + m + l = 0 va x 2 + (m + l)x + 1 = 0 cimg vo nghiem khi va chi khi 
A. 0 <m<l. 


B. — < m < 1. 
4 


_3 

C. m<— hoac m> 1. 
4 


D. — < m < 1 
4 


11 

Cau 58. Tap nghiem cua bat phuong trinh ->- la 

x-3 x + 3 


A. (—oo; —3] U [3; +oo). 
C. (3;+oo). 


B. 


D. (-°o;-3)£/(3;+oo). 
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NGUYEN BAO VlTONG |CIIl O\G IV. BAT PHlTONG TRINH BAC HAI] 


Cau 59. 


Tap xac dinh cua ham so y = Vx 2 +x + 2 + la 

444-3 


(2 > 

B. 

"2 ^ 

c. 

"3 ^ 

D. 

f 3 1 

—; +oo 

— ;+oo 

— ;+oo 


U j 


l_3 J 


l_2 J 


U J 


Cau 60. Cac gia tri cua m de phuang trinh 3x 2 +(3m-l)x + m 2 -4 = 0 co hai nghiem trai dau la 
A. m<4. B. -2<m<2. 

C. m< 2. D. m < -2 hoac m > 2. 


Cau 61. Tap xac dinh cua ham so y = 
A. (—oo; —lj . 


* 1 la 


x 2 +2 


Cau 62. Tap nghiem cua bat phuong trinh 

A. (-co;—l)6/(2;+co). 

C. (-°o;l)(y(2;+oo). 

Cau 63. Tap hop cac gia tri cua m de phuong trinh 


1 —x 

B. [-1; oo)\{l}. C. (-oo; -l] U (l; oo) . D. (- 00 ; l). 

2x 2 - 3x + 4 


> 1 la: 


B. (—co; —2)(J (-1; + 00 ). 
D. (^> 0 ;2)£/(4;-too). 

(m - l)x _ (m + 2)x - 2m +1 , 


44 - 


44 - 


r -7 3^| 

B. 

f-5 7^ 

C. 

'5 7' 

-; — 



2 7) 


l 2 2. j 



co nghiem la 


D. 


Cau 64. Tap hop cac gia tri cua m de phuong trinh Vx-1 + 



f 1 > 

— ;+oo 

/ 

A. 

B. 

V 

U j 


Cau 65. Tap xac dinh cua ham so y = 


-oo; — 
3 




x-m 2m 

Vx-1 \jx-l 

C. (l;-K»). 


co nghiem la 


D. 


T > 

— ;+oo 

.3 , 


A. (-oo;-l)6/(l;°o). I (-l;l). C. #\{l;-l}. D. [—1; l]. 

Cau 66. Tap hop cac gia tri cua m de phuong trinh m 2 (x -1) = -2x - 5m + 6 co nghiem duong la 

A. (-oo;-l)^y(-6;oo). B. (-1;6). C. (-oo;2)^(3;oo). D. (2;3). 

c 5-2m 


Cau 67. Tap hop cac gia tri cua m de phuong trinh 
A. (2; 3). B. M. 


4444 4444 

C. [2; 3], 


co nghiem la 


D. (-l;l). 


Cau 68. Cho bieu thuc M = x 2 + 3x + 2, trong do x la nghiem cua bat phuong trinh x 2 — 3x + 2 < 0. Khi 


do 

A. M < 0. 


B. 6 < M < 12. 
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C. M > 12. D. M nhan gia tri bat ki. 

Cau 69. So duong x thoa man bat phuong trinh yfx < 3x khi va chi khi 

A. x > 9. B. x > -. C. x < -. D. x > -. 

3 9 9 

Cau 70. Tap hop tat ca cac gia tri cua m de phuong trinh bac hai x 2 + 2(m + l)x + 3m = 0 co nghiem la 


duoc 


A. {0}. 


B. #\{0}. 


D. 0. 


Call 71. Phuong trinh mx 2 -mx + 2 = 0co nghiem khi va chi khi 


A. m<0 hoac m>8. 
C. 0<m<8. 


B. m < 0 hoac m > 8. 
D. 0<m<8. 


Cau 72. Tap nghiem cua bat phuong trinh %/x+T < 2x — 1 la. 


1 nl 


f 5 ) 

B. 

r 3 3 

—;0 

u 

— ;+co 

— ;+oo 

2 J 


U J 


V4 J 


v2 ; 4 y 


D. 


5 

— ;+co 

4 


Cau 73. Neu 1 < m < 3 thi so nghiem cua phuong trinh x 2 - 2mx + 4m -3 = 0 la bao nhieu. 

A. 0 B. 1 C. 2 D. Chua xac dinh 

dupe 

Cau 74. Neu 1 < m < 2 thi so nghiem cua phuong trinh x 2 - 2mx + 5m -6 = 0 la bao nhieu. 


A. 0 


B. 1 


C. 2 


D. Chua xac dinh 


Cau 75. Bat phuong trinh: mx 2 -mx + 3 > 0 voi moi x khi va chi khi. 

A. m < 0 hoac m > 12 B. m < 0 hoac m > 12 

C. 0<m<12 D. 0<m<12 

Cau 76. Tam thiic f(x) = 2mx 2 -2mx-l nhan gia tri am voi moi x khi va chi khi. 

A. m < 2 hoac m > 0 B. m < -2 hoac m > 0 

C. -2 < m < 0 D. -2 < m < 0 

l 

Cau 77. Bat phuong trinh x 2 - x + — < 0 co tap nghiem la. 

f 

A. 

TONG HOP LAN 2. 

Cau 1. Cho tarn thuc bac hai fix) = x 2 — bx + 3 . Vdi gia tri nao cua b thi tarn thuc f(x) co hai nghiem? 
A. b e [-2^3;2-75]. B. b e (-2^3;2^) ■ 

C. he^-oo;-2^ u 2%/3;+ooj. D. be^-oo;-2%/3ju^2A/3;+ooj. 


1> 

„ fll 

( 1^ 


(i i 

-oo; — 

B. - \ C. 

-oo;- 

D. 


2 J 

12 J 

l 


U J 
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Cau 2. Gia tri nao cua m thi phuong trinh x 2 — mx +1 — 3 m = 0 co 2 nghiem trai dau? 


A. m > —. 
3 


B. ill < - . 
3 


C. m > 2. 


D. m < 2. 


Cau 3. Gia tri nao cua m thi phuong trinh (m-l)x 2 - 2(m — 2)x + m — 3 = 0 co2 nghiem trai dau? 

A. m<\. B. m>2. C. m>3. D. l<m<3. 

Cau 4. Gia tri nao cua m thi phuong trinh ( m — 3) x 2 + (m + 3) jc — (m + 1) = 0 (1) co hai nghiem phan biet? 


f 


A. me 


C. me 


-oo; 


— ’ +00 

V5 y 


u(1;+od)\{3}. 


B. me 




ax 2 - x + a>0,VxG^D. mG^\|3}. 


Cau 5. Tim mde (m +1) x 2 + mx + m < 0, Vx e M ? 

A. m<—\. B. m>— 1. 

Cau 6. Tim m de f(x) = x 2 -2(2m-3)x + 4m-3 >0,Vx e. 


A. in > — . 
2 


B. m> —. 
4 


Cau 7. Voi gia tri nao cua a thi bat phuong trinh ? 
A. a = 0 . B. a <0 . 


—4 

C. in < — . 
3 


_ 3 3 

C. — < m < — . 
4 2 


C. 0 < a < — . 
2 


Cau 8. Voi gia tri nao cua m thi bat phuong trinh x 2 — x + m < 0 vo nghiem? 


A. m< 1. 


B. m > 1. 


C. m < — . 
4 


n 4 
D. m > — . 
3 


D. l<m<3. 


D. a > — . 
2 


D. m > —. 
4 


Cau 9. Tim tap xac dinh cua ham so y = yflx 2 -5x + 2 


A. 


-oo;- 


B. [2;+oo). 


C. 


-co:- 


u 


[2;+oo) . D. 


-;2 


Cau 10. Voi gia tri nao cua m thi phuong trinh (m-l)x 2 -2(m-2)x + m-3 = 0 co hai nghiem x 17 x 2 va 

X t + X 2 + X : X 2 < 1 ? 

A. l<m<2. B. l<m<3. C. m>2. D. m>3. 

Cau 11. Goi x 1 , x 2 la nghiem phan biet cua phuong trinh x 2 - 5x + 6 = 0. Khang dinh nao sau dung? 

D. 


A. x : + x 2 = -5 . 

i + i + “ = 0 . 

x 2 Xj 6 


B. x 2 +x 2 =37. 


C. XjX 2 = 6 . 
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Cau 12. Cac gia tri m lam cho bieu thuc x 2 + 4x + m - 5 luon luon duong la: 

A. m<9. B. m>9. C. m>9. 

Cau 13. Cac gia tri m de tam thuc f(x) = x 2 - (m + 2)x + 8m +1 doi dau 2 Ian la 
A. m < 0 hoac m > 28. B. m < 0 hoac m > 28 . C. 0 < m < 28 . 

Cau 14. Tap xac dinh cua ham so f(x) = yj 2x 2 -7x-15 la 


D. m e 0 . 


D. m>0. 


"°° ;_ 2 


u 


(5;+oo). 


C. 


-oo;-- ]u[5;+co) . 


B. 


D. 


3 

-oo;- 

2 


u 


[5; +oo). 


_0 ° ; 2 


u 


[5;+oo). 


Cau 15. Dau cua tam thuc bac 2: f(x) = -x 2 + 5x - 6 dupe xac dinh nhu sau 

A. f(x) < 0 voi 2 < x < 3 va f(x) > 0 voi x < 2 hoac x > 3 . 

B. f(x) < 0 voi -3 < x < -2 va f (x) > 0 voi x < -3 hoac x > -2. 

C. f(x) > 0 voi 2 < x < 3 va f(x) < 0 voi x < 2 hoac x > 3 . 

D. f(x) > 0 vai —3 < x < —2 va f(x) < 0 vai x < —3 hoac x > —2. 

Cau 16. Gia tri cua m lam cho phuong trinh (m - 2)x 2 - 2mx + m + 3 = 0co2 nghiem duong phan biet la: 
A. m < 6 va m ^ 2 . B. m < 0 hoac 2 < m < 6 . 

C. 2<m<6. D. m>6. 

Cau 17. Cho f(x) = mx 2 -2x-l. Xac dinh m de f(x) < 0 voi xgI. 

A. m < -1. B. m < 0. C. -1 < m < 0 . D. m < 1 va 

m^O . 

Cau 18. Xac dinh m de phuong trinh (m - 3)x 3 + (4m - 5)x 2 + (5m + 4)x + 2m + 4 = 0 co ba nghiem phan 
biet be hon 1. 


25 

A. - <m<0 hoac m>3va m^l2. 

8 


25 

B.-< m < 0 hoac m > 3 va m ^ 4 . 

8 


C. m e 0. 


D. 0 < m < — . 

4 


Cau 19. Cho phuong trinh (m-5)x 2 +(m-l)x + m = 0 (1). Voi gia tri nao cua m thi (1) co 2 nghiem 
x : ,x 2 thoa x 1 < 2 < x 2 . 


A 22 

A. m < — . 
7 


22 

B. — < m < 5. 
7 


C. m > 5. 


22 

D. — < m < 5 . 
7 


Cau 20. Cho phuong trinh x 2 — 2x —m = 0 (1). Voi gia tri nao cua m thi (1) co 2 nghiem x 1 < x 2 < 2 . 


A. m > 0. B. m < -1. C. -1 < m < 0 . 

Cau 21. Cho f(x) = -2x 2 + (m - 2)x - m + 4 . Tim m de f(x) khong duong voi moi x . 


D. m > — . 
4 
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A. me0. B. meJ?\{6}. C. mel. D. m = 6. 

Cau 22. Xac dinh m de phuong trinh (x -1) |^x 2 + 2(m + 3)x + 4m +12 J = 0 co ba nghiem phan biet lan han ■ 
1 . 


A. m < — . 

2 

n 7 i . 16 

C. — < m < -1 va m ^-. 

2 9 


B. -2 < m < 1 va m ^ 


16 


7 , 19 

D. — <m<-3 va m ^-. 

2 6 


Cau 23. Phuong trinh (m + l)x 2 - 2(m - l)x + m 2 + 4m -5 = 0 co dung hai nghiem x r , x 2 thoa 2 < x : < x 2 . 
Hay chon ket qua dung trong cac ket qua sau 

A. -2 < m < -1. B. m > 1. C. -5 < m < -3. D. -2 < m < 1. 

Cau 24. Cho bat phuong trinh (2m + l)x 2 + 3(m + l)x + m +1 > 0 (1). Voi gia tri nao cua m thi bat phuong 
trinh tren vo nghiem. 


A 1 
A. m ^ — . 
2 


B. -5<m<-l. 


C. -5 < m < -1. 


D. m £ 0 . 


Cau 25. Cho phuong trinh mx 2 -2(m + l)x + m + 5 = 0 (1). Voi gia tri nao cua m thi (1) co 2 nghiem 
Xj,x 2 thoa x 1 < 0 < x 2 < 2 . 

A. -5 < m < -1. B. -1 < m < 5 . C. m < -5 hoac m > 1. D. m > -1 va 

m^O . 

Cau 26. Cho f(x) = —2x 2 +(m + 2)x + m —4. Tim m de f(x)amvoimoi x. 

A. -14<m<2. B. -14<m<2. 

C. —2 < m < 14. D. m < —14 hoac m > 2 . 

Cau 27. Tim m de phuong trinh x 2 - 2(m + 2)x + m + 2 = 0 co mot nghiem thuoc khoang (l; 2) va nghiem 
kia nho hon 1. 


A. m = 0. 


B. m < -1 hoac m > — . 

3 


C. m > — . 

3 


D. -1 < m < — . 

3 


Cau 28. Cho f(x) = 3x 2 +2(2m-l)x + m + 4. Tim m de f(x) am voi moi x. 


11 11 

A. m < -1 hoac m> — . B. -1 < m < — . 

4 4 


11 

C.-< m < 1. 

4 


11 

D. -1 < m < — . 

4 


dAp An 
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[CHlTONG IV. BAT PI I L ONG TRINH BAC HAI] 
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17 
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19 
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A 

D 

A 

C 

D 

c 

D 

c 

B 

c 

c 

B 

B 

C 

C 

A 

A 

B 

C 


21 

22 

23 

24 

25 

26 

27 
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D 
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NGUYEN BAO VITONG 


336 BAI TAP TRAC NGHIEM 
BAT DANG THITC. BAT 
PHiraNG TRINH 

BIEN SOAN VA SITU TAM 


0946.798.489 



Caul. 


D. —ac > —bd . 


Cau 2. 

Cau 3. 

Cau 4. 

Cau 5. 

Cau 6. 

Cau 7. 

Cau 8. 

Cau 9. 

Cau 10. 

Cau 11. 

Cau 12. 

Cau 13. 

Cau 14. 

Cau 15. 

Cau 16. 


Neu a > b va c > d. thi bat dang thiic nao sau day luon dung? 

A . ac>bd. B.a—c>b—d. C . a-d>b-c. 

Neu m > 0, n< 0 thi bat dang thiic nao sau day luon dung? 

A . m>—n. B. n — m < 0 . C. —m >—n. D. m — n < 0. 

Neu a,b vac la cac so bat ki va a>b thi bat dang nao sau day dung? 

A . ac>bc. B. a 2 <b 2 C .a + c>b + c. D.c — a>c—b. 

Neu a>b va c>d thi bat dang thiic nao sau day luon dung? 

3. b 

A. —> —. B. a — c>b — d . C. ac>bd. D. a + c>b + d. 

c d 

Bat dang thiic nao sau day dung vbi moi so thuc a? 

A.6a>3a. B.3a>6a . C.6-3a>3-6a. D. 6 + a>3 + a. 

Neu a,b,c la cac so bat ki va a<b thi bat dang thiic nao sau day luon dung? 

A. 3a + 2c <3b + 2c. B. a 2 <b 2 . C. ac>bc. D. ac<bc. 

Neu a>b> 0 , c> d > 0 thi bat dang thiic nao sau day khong dung? 

A . ac>bc . B. a — c>b — d . C . a 2 >b 2 D.aobd. 

Neu a>b> 0, c>d> 0. thi bat dang thiic nao sau day khong dung? 

A. a + c>b + d . B. ac >bd . C. — > — D. — > — 

c d be' 


Sap xep ba so + *Ji 3 , ^/I9 va yf3 + \/l~6 theo thii tu tir be den Ion thi thii tu dung la 
A. ^9,^ + ^6,V6+^3. B. V3+^,Vl9,V6 + Vi3. 

C. ^9,76 + ^3,^+^6. D. V6+^3,^ + ^6,^9. 

Neu a + 2c>b + 2c thi bat dang thiic nao sau day dung? 

A. —3a > —3b . B. a 2 >b 2 C. 2a > 2b . D. — < — . 

a b 

Neu 2 a > 2b va —3b < —3c thi bat dang thiic nao sau day dung? 

A . a <c. B . a>c. C. -3a > —3c. D . a 2 >c 2 


Mot tam giac co do dai cac canh la 1,2, x trong do x la so nguyen. Khi do, x bang 


A.l . 


B.2 . 


C.3 . 


Voi so thuc a bat ki, bieu thiic nao sau day co the nhan gia tri am? 
A. a, 2 -\-2a-\-\ . B. a 2 -\-a C. a 2 — 2a-\-\. 

Voi so thuc a bat ki, bieu thiic nao sau day luon luon duong. 

A. a + 2 a +1. B. a + a +1. C. a — 2 a +1. 


D. 4 . 


D. a 2 +2a-l. 


D. a 2 +2a-l. 


Trong cac so 3 + %/2 , *Jl5 , 2 + ^3 , 4 

A. so nho nhat la \fl5 , so ldn nhat la2 + ^3 B. so nho nhat la 2 + >/3 , so Ion nhat la 4 . 

C. so nho nhat la \fl5 , so ldn nhat la 3 + \[2 . D. so nho nhat la 2 + s[3 , so ldn nhat la 3 + \[2 . 
Cho hai so thuc a,b sao cho a>b . Bat dang thiic nao sau day khong dung? 


Cau 17. 

Cau 18. 

Cau 19. 

Cau 20. 

Cau 21. 

Cau 22. 

Cau 23. 

Cau 24. 

Cau 25. 

Cau 26. 


A. a 4 >b 4 B. -2a +1 < -2b + 1. C. b-a<0. 

Neu 0 < a < 1 thi bat dang thuc nao sau day dung ? 


D. a — 2>b — 2. 


A. — > yfa . B. a > — . C .a>\[a . D .a 3 >a 2 

a a 

Cho a,b,c,d la cac so thuc trong do a, c ^ 0 . Nghiem cua phuong trinh ax+b = 0 nho hon 
nghiem cua phuong trinh cx + d = 0 khi va chi khi 


. b c 

A.-<— . 
a d 


B. . 

a d 


d c 


„ b d 
D. - > —. 
a c 


Neu a + b<a va b-a > b thi bat dang thuc nao sau day dung? 

A. ab>0. B . b<a . C. a <b <0. D. a > 0 va £ < 0. 

Cho a,b,c la do dai ba canh cua mot tam giac. Menh de nao sau day khong dung ? 

A. ci < ctb + cic B. cib + be > b C. b + c < ci + 2 be . D. b + c > ci + 2 be . 


Cho / (x) = x - x 2 . Ket luan nao sau day la dung? 

1 


A. f(x) co gia tri nho nhat bang ■ 

C. f(x) co gia tri nho nhat bang ~ . 


1 


B. /(x) co gia tri ldn nhat bang — . 
D. /(x) co gia tri ldn nhat bang . 


Cho ham so /(x) = . \ . Menh de nao sau day la dung ? 

Vx 2 +1 

A. /(x) co gia tri nho nhat la 0 , gia tri ldn nhat bang 1. 

B. /(x) khong co gia tri nho nhat, gia tri ldn nhat bang 1. 

C. /(x) co gia tri nho nhat la 1, gia tri ldn nhat bang 2 . 

D. /(x) khong co gia tri nho nhat va gia tri ldn nhat. 


Vdi gia tri nao cua a thi he phuong trinh 


A. a = —. 
4 


B .a = — . 
2 


|x+y = l 
[x-y = 2a-1 

n 1 

C.a = — . 

2 


co nghiem (x; y) vdi x.y ldn nhat 


D. u = l. 


Cho biet hai so a va b co tong bang 3 . Khi do, tich hai so a va b 


r 'y 

A. co gia tri nho nhat la — . 

S • 4 

3 

C. co gia tri ldn nhat la —. 

2 

Cho a-b = 2. Khi do, tich hai so a va b 
A. co gia tri nho nhat la-1 . 

C. co gia tri nho nhat khi a = b. 

Cho x 2 + y 2 = 1 , goi S = x + y . Khi do ta co 

A. S<-s[2 

C.-42<S<^2 


9 

B. co gia tri ldn nhat la — . 

4 

D. khong co gia tri ldn nhat. 


B. co gia tri ldn nhat la -1 . 
D. khong co gia tri nho nhat. 

B.5>n/2 


D. -1<S <1 




Cau 27. Cho x, y la hai so thuc thay doi sao cho x+y = 2. Goi m = x 2 + y 2 . Khi do ta co: 


A. gia tri nho nhat cua m la 2 . 

C. gia tri ldn nhat cua m la 2. 

Cau 28. Vdi moi x>2 , trong cac bieu thiic: 


B. gia tri nho nhat cua m la 4. 
D. gia tri Ion nhat cua m la 4. 


x + 1 


x +1 


nhat? 

A. - . 

x 


B. 


X + 1 


C. 


Cau 29. Gia tri nho nhat cua bieu thiic x 2 + 3x vdi x < 


A.- 


B. - 


C.- 


x — 1 
2 

x-1 

la: 

27 


gia tri bieu thiic nao la nho 


D. —. 

2 


2 44 

Cau 30. Gia tri nho nhat cua bieu thiic x 2 + 3|x| voi x e Mia: 

9 3 

A.--. B. C.O . 

4 2 

Cau 31. Gia tri nho nhat ciiabieu thiic x 2 - 6 |x| voi x e R la: 

A. -9 . B.-6 . C.O. 


D. 


81 


D. 


D. 3. 


Cau 32. Cho bieu thiic P = -a + sfa vdi a > 0 . Menh de nao sau day la menh de dung? 


A. Gia tri ldn nhat cua P la — . 

4 

C. Gia tri ldn nhat cua P la — . 

2 


Cau 33. Gia tri ldn nhat cua ham so / (x) = 


B. Gia tri nho nhat cua P la — . 

4 

D. P dat gia tri nho nhat tai a = —. 
' ' 4 


i- bang 

c 2 - 5x + 9 


A. 


11 


B. 


C. 


11 


Cau 34. 


4 118 

Cho bieu thiic / (x) = a/i - x 2 . Ket luan nao sau day dung? 

A. Ham so /(x) chi co gia tri ldn nhat, khong co gia tri nho nhat. 

B. Ham so /(x) chi co gia tri nho nhat, khong co gia tri ldn nhat. 

C. Ham so /(x) co gia tri nho nhat va gia tri ldn nhat. 

D. Ham so /(x) khong co gia tri nho nhat va khong co gia tri ldn nhat. 

2 a 


D. 


11 


Cau 35. Cho a la so thuc bat ki, P = —— . Bat dang thiic nao sau day dung vdi moi a? 

a +1 

A. P>-1. B. P>\. C. P<-\. D.P<1. 


Cau 36. 


Cho Q = a 7 +b 2 +c 2 - ab—be - ca vdi a,b,c la ba so thuc. Khang dinh nao sau day la dung? 

A. Q >() chi dung khi a,b,c la nhung so duong. 

B. Q > 0 chi dung khi a, b, c la nhung so kh ong am. 

C. Q> 0. vdi a,b,c\a nhung so bat ki. 

D. Q > 0 vdi a,b,c la nhung so bat ki. 










C. 5. 


D. 6 . 


Cau 37. 

Cau 38. 

Cau 39. 

Cau 40. 

Cau 41. 

Cau 42. 

Cau 43. 

Cau 44. 

Cau 45. 

Cau 46. 

Cau 47. 


So nguyen a Ion nhat sao cho a 200 < 3 300 la: 

A. 3. B. 4. 

Bien dau (>,<,>,<) thich hop vao 6 trong de dirge mot bat dang thuc dung 


A. Neu a,b duong thi 


ab i— \a+b 


a+b 


□ 


. Vdi a,bbkt ky 2 (d - ab+ +1?. 


B 


C. Neu a,b,c duong thi 


a b C 


■ + ■ 


■ + ■ 


O. 


b+c c+a a+b 

Cho a,b la cac so thuc. Xet tlnh dung-sai cua cac menh de sau: 


A. 


a + b 


\2 


>- 


a 2 +b 2 


B. a +b +\>a + b + ab . 

C. a +b +9 > 3(a + b) + ab. 

Cho hai so thuc a,b tuy y. Menh de nao sau day la dung? 

A. \a + b\ = |a| + |&| B. \a + b\ < |a| + |^| C. \a + b\ <|u| + |h| 

Cho hai so thuc a,b tuy y. Menh de nao sau day la dung? 

I a 


D. \a + 


-ab\ < \a\\b\. 


B 


> 


vdi b + 0. 


-b\ 

D. \a — b\ >|o|-|h|. 


C. Neu \a\ < \b\ thi a 2 <b 2 . 

Cho hai so thuc a,b tuy y. Menh de nao sau day la dung? 
A. \a-b\ <|n| + |Z?|. B. \a-b\ = |u| + |&|. 

C. \a-b\ = |a| — 1^|. D. \a-b\ >|u| — 1^| • 

Bat dang thuc nao sau day dung vdi moi so thuc v ? 

II II | |2 2 

A. x >x. B. x >-x. C. x >x . 


D. x > x. 


Neu a,b la nhung so thuc va \a\ < \b\ thi bat dang thuc nao sau day luon dung? 
A. a 2 <b 2 . 


B. t-t ^ t-t vdi ab + 0. 

1*1 


\a\ 

C. -b<a<b. D. a<b . 

Cho a>(). Neu x<a thi bat dang thuc nao sau day luon dung? 



B. -x< |x|. 

C. |x| < \a\. 

_ 1 1 

|x| < a. 

D. — > — 




|x| a 


Neu Ixl < a thi bat dang thuc nao sau day luon dung? 


A. x < —a. 


B. — < —_ 


x < -a. 


D. x<a. 


Cho a > l,b > 1 . Bat dang thuc nao sau day khong dung ? 













A. a > 2-Ja-l. 

C. ab < 2b\[a-l. 


B. ab > 2a4b-l. 
D. 2\fb^l<b. 


Cau 48. Gia tri nho nhat cua ham so f(x) = x + — voi x>0 la 

x 


A. 4. 


B 'i' 


C. 44 . 


D. 2s[2. 


Cau 49. 


Cau 50. 


Gia tri nho nhat cua ham so fix) = 2x + — voi x>0 la 

x 


A. 4 44 . 


B. 4b. 


C. 243. 


r , JC 2 

Gia tri nho nhat cua ham so /(x) = — H-voi x>l la 


A. 2. 


B. 


2 x — 1 

c. 244 . 


Cau 51. Cho x > 2. Gia tri Ion nhat cua ham so /(x) = 


44-2 


bang 


A. 


2 42 ' 


b 'T2- 


2 

1 


Cau 52. Gia tri nho nhat cua ham so /(x) = 2x + — voi x>0 la 

x 


A. 2. 


b '7T 


C. 42. 


D. 24b. 


D.3. 


[2 ' 

V2 


D. 2 42. 


Cau 53. Gia tri nho nhat cua ham so /(x) = 2x + — T voi x > 0 la 

x 

A. 1. B. 2. C. 3. D. 2 V 2 . 

Cau 54. Cho a,b,c,d la cac so duong. Hay dien dau (>,<,>,<) thich hop vao 6 trong 

S c + d _ a c 1V a + b \ —1 c + d 

-. B. Neu - > — thi- N - 

b d b d 


, a c , v a + b \ —1 c + d 

A.Neu->—thi 1 J 
b d 


a 


C. a + b + c\4\4ab +4bc + 4ca . D. 24ab(4a+4b)\<\2ab + a + b. 

Cau 55. Dien so thich hop vao cho cham de dupe menh de dung 

A. Gia tri Ion nhat cua ham so y = 44 -1 + y/3 — x voi 1 < x < 3 la.... 244 khi x = 2 


17 uu- 5 
— kh i x = — 

8 4 


B. Gia tri nho nhat cua ham so y = 2x 2 - 5x +1 la ... 

Cau 56. Cho a 2 +b 2 +c 2 = 1 . Hay xac dinh tinh dung-sai cua cac menh de sau: 


A. ab + bc + ca> 0. Sai 


1 


B. ab + bc + ca>-— . [Dung 


C. ab+bc + ca< 1. Sai 


D. ab + bc + ca< l.fBung 


Cau 57. 

Cau 58. 


So x=3 la nghiem cua bat phuemg trinh nao sau day? 
A. 5 —x<l. B. 3x + l<4. C. 4x — ll>x. 

So x = -1 la nghiem cua bat phuong trinh nao sau day? 


D. 2x-l>3. 























A. 3—x<0. B. 2x+l<0. 

Cau 59. So nao sau day la nghiem cua bat phirong trinh 


C. 2x-l >0. 

|i 


D. x— 1>0. 


x \ > x ~ l ? 
n/ 3 - .v V3- x 


A. 2. 


B. 1. 


C. 0. 


D. 


Cau 60. 

Cau 61. 

Cau 62. 


So x = -l la nghiem cua bat phirong trinh m-x 2 <2 khi va chi khi 
A. m> 3. B. m< 3. C. m= 3. D. m< 1. 

So x=l la nghiem cua bat phuong t rinh 2m-3nvc 2 > 1 khi va chi khi 
A. m<— 1. B. to < 1 . C. — 1 < m < 1 . D. m>— 1. 

Xac dinh tinh dung-sai cua cac menh de sau: 

A. x + 2sfx— 1 > 2\[x- \ -e»x>0. Sai B. x + \fx + 1 > Vx +1 <e»x>0. Bung 
C. (V2x-3) 2 <2^2x-3<2. 


Sai 


D. x + \fx — l > \fx — 1 <» x > 0. Sai 


B. 2x-— >1-—. 

x-3 x-3 

D. 2x +\jx 2 :> 1 + *\/x+2 . 


Cau 63. Bat phuong trinh nao sau day tuong duong voi bat phuong trinh 2x>l ? 

A. 2x + \fx — 2 > 1 + ^/x —~2 . 

C. 4x 2 > 1. 

Cau 64. Tap nghiem cua bat phuong trinh 3-2x<x la 

A. (-go; 3) . B. (3;+oo) . C. (-oo;l). D. (l;+oo). 

Cau 65. Tap nghiem cua bat phuong trinh 2x+l>3(2-x) la 

A. (l;+oo). B. (-oo;-5). C. (5;+oo). D. (-oo;5). 

1 


Cau 66. Tap xac dinh cua ham so y = 


A. 


V2-3x 


( 2 

B. 

f 2) 

-co; — 

-go; — 

l 3j 


l 3 J 


la: 


C. 


-oo;- 


D. 


-oo;- 


Cau 67. Tap nghiem cua bat phuong trinh 5x-2(4-x)>0 la: 


f 8 ^ 

B. 

f 8 

— ;+oo 

-;+oo 

W J 


\3 J 


r 


8 


' GO; -7 

V / 


f 


D. 


8 




—;+oo 
v 7 j 


Cau 68. Tap nghiem cua bat phuong trinh 3x<5 (l - x) la: 

A. 


( 5 


f5 1 


f 5) 

—;+qo 

. B. 

— * +00 

c. 

-oo; — 

l 2 J 


U J 


l 4 J 


D. 


5 


Cau 69. Tap xac dinh cua ham so y = 
A. (-co;2). B. (2;+oo). 


1 


>/2 —: 


la: 


Cau 70. Tap nghiem cua phuong trinh 


C. (-»;2], 


D. [2; +oo^. 


•s/x-2 \/x-2 

A. (3;+co) . B. [3;+oo). C. {3}. 


D. (2; +oo^. 























































Cau 71. 

Cau 72. 

Cau 73. 

Cau 74. 

Cau 75. 

Cau 76. 

Cau 77. 

Cau 78. 

Cau 79. 

Cau 80. 

Cau 81. 

Cau 82. 


, |2 —Jtl x — 2 

Tap nghiem cua bat phuong trinh 1 , 1 > . la 

V5-x v5 —x 

A. (-oo;2). B. (2;oo). C. (2;5). D. (-oo;2]. 

Tap nghiem cua bat phuong trinh 3- 2x +^2-x < x+ ^2-x la 
A. (1;2). B. (1;2], C. (-oo;l). D. (l;+oo). 

Plurong trinh l \ = + ^ co bao nhieu nghiem ? 

B JTa x \fl^4x S ' 

A. 0. B. 1 . C. 2. D. nhieu han 2. 

Tap hop cac gia tri cua m de bat phuong trinh (nr + 2m)x < m 2 thoa man vbi moi x la 
A. (—2;0). B. {—2;0}. C. {0}. D. [—2;0]. 

Tap hop cac gia tri cua m de bat phuong trinh {m 2 -m)x < m vo nghiem la 
A. (0;l). B. {0}. C. {0;1}. D. {1}. 

Phuong trinh x 2 -Imx-m — 6 = 0 co hai nghiem trai dau khi va chi khi 
A. m<— 6. B. m>— 6. C. m<6. D. m> 6. 


Phuong trinh x 2 - 2 mx+m 2 + 3m —1 = 0 co nghiem khi va chi khi 


. 1 
A. m < —. 
3 


B. m < 


1 


C. m > -. 
3 


D. m > 


Phuong trinh {m 2 + 1) x 2 - x - 2m + 3 = 0 co hai nghiem trai dau khi va chi khi 


A. m > ■ 


B. m < 


C. m > 


D. m > 


Phuong trinh x 2 + 4 mx + Am 2 — 2m -5 = 0 co nghiem khi va chi khi 


A. m > — . 
2 


B. m > — . 
2 


C. m > —. 
2 


D. m < — . 
2 


- f 3x + 2 > 2x + 3 

Tap nghiem cua he bat phuong trinh \ la: 

l-x>0 


>; 


B. (— oo;l). 


C. (l;+oo). 


Tap nghiem cua bat phuong t rinh 


2x-l 


f i \ 


A. 


-3;- 




x + 3| 
B. (—oo;—3). 


<0 la 


C. 


— ;+co 
v2 


, f 2x +1 > 3x - 2 

Tap nghiem cua he bat phuong trinh <1 la 

-x - 3 < 0 


A. (-3;+oo). 


B. (— qo;3) . 


D. 0 ( tap rong ). 


D. 


-co;- 


\{-3}. 


C. (-3; 3). 


D. (-oo;-3)U(3;+oo). 





















Cau 83. 


|2x-5>0 

Tap nghiem cua he bat phuong trinh < la 

' 8 - 3x > 0 


A. 


5 8 
2’3 


B. 


3.2 
8 ’ 5 


C. 


8 5 
3’2 


D. 


Cau 84. Tap xac dinh cua ham so y = 


1 


12 

2’3 


B. 


n/2-3.v 

13^ 

2*2/ 


+ y/2x-l la: 




A 


— ;+co 

v3 , 


D. 


8 "1 

-;+oo . 

3 J 


1 ^ 

— ;+qo 

.2 J 


Cau 85. Tap xac dinh cua ham so y = >/2x- 3 + ^/4-3x la 

A. 


"3.4' 


'2 3' 

P 

"4.3" 

_2’3_ 

D. 

_3 ; 4_ 


_3’2_ 


D. 0. 


Cau 86. Hai dang thuc: |2x -3| = 2x -3;|3x -8 = 8 - 3x cung xay ra khi va chi khi: 


4 8 2 

A. - < x < - 
3 3 


B. -<x<- 
2 3 


C. x< 


D. x > 


Cau 87. Tap xac dinh cua ham so y = V3-2x + \/5-6x la 

A. 


f 5~| 

B. 

r 6i 


( 3 1 

D. 

( 2~\ 

-go; — 

-oo; — 

c. 

-oo; — 

-oo; — 

l 6j 


l 5 J 


l 2j 


l 3 J 


Cau 88. Tap xac dinh cua ham so y = \/4x- 3 + >/5x —6 la 


— ;+oo 


B. 


6 N 
— ;+oo 

5 


3 ^ 

— ;+oo 

4 J 


D. 


3 6 
4 ; 5 


Cau 89. Tap nghiem cua bat phuong trinh 
A. 0. 


|i- 


x — 1 

> , la 


V3-x V3-x 

B. (1;3). C. (-oo;l). 


Cau 90. Tap xac dinh cua ham so y = yfx—1 H—-— la 

x + 4 

A. [l;+oo). B. [l;+oo)\{4}. C. (l;+oo)\{4}. 

Cau 91. Tap hop nghiem cua bat phuong trinh |x -1| < x +1 la: 

A. (0; 1) . B. (l;+oo). C. ^0;+oo^. 

Cau 92. Tap hop nghiem cua bat phuong trinh |x-l|<x —1 la: 

A. (0; 1) . B, ^l;+oo^. C. ^O^+oo^. 

fx+ y = 1 


D. (— oo;3). 


D. (-4;+co). 


D. ^0; +co). 


Cau 93. Voi gia tri nao cua a thi he phuong trinh 


x - y = 2a -1 


D. £l; • 

co nghiem (x;y) voi x > y? 


A 1 
A. a > —. 
2 


B. a > —. 
3 


D. a < —. 
2 


~ 1 
C. a > —. 
2 



^ 5 

D. m > —. 
2 


Cau 94. 


f 2x -1 > 0 

He phuong trinh <1 vo nghiem khi va chi khi 

\x-m < 3 


A. m <—. 
2 


B. m < —. 
2 


~ 7 

C. m < —. 
2 


Cau 95. 


, \x + m< 0 (1) 

Cho he bat phirang trinh < . He da cho co nghiem khi va chi khi: 

l-x+5<0 (2) ' 


A. m < —5 . 


B. m>— 5. 


C. m > 5. 


D. m< 5. 


Cau 96. Phirang trinh x 2 - 2(m - l)x +m -3 = 0 co hai nghiem doi nhau khi va chi khi 


A. m < 3 . 


B. m< 1. 


C. m = 1. 


Cau 97. Phirang trinh x 2 +x+m = 0 vo nghiem khi va chi khi 


A. m > ■ 


B. m < 


x — 1 


Cau 98. Tap nghiem cua bat phirang trinh-> 1 la 


x-3 


A. 0. 


B. 


,, 1 
C. m> —. 
4 


C. (3;+oo). 


Cau 99. 


12x -1 > 0 

He bat phirang trinh < co nghiem khi va chi khi 

x - m < 2 


D. 1 < m < 3. 


D. m > 


D. (-oo;5). 


A. m < —. 
2 


B. m < —. 
2 


C. m > — . 
2 


D. m > —. 
2 


[ 2x -1 > 3 

Cau 100. Tap hop cac gia tri m de he bat phirang trinh < co nghiem duy nhat la 

x - m < 0 


A. 0. 

Cau 101. He phirang tr inh 


. 2 
A. a < — . 
5 


B. {2}. 

\x+ y = 2 
[x-y = 5a-2 


C. [2;+oo). D. (-oo;2]. 

co nghiem (x; v ) vdi x < 0 khi va chi khi 


2 

B. a > —. 
5 


C. a < - . 
5 


Cau 102. Phirang tr inh 3(|x| -rnj = |x| + m -1 co nghiem khi va chi khi 


A 1 
A. m > —. 
4 


B. m > —. 
4 


Cau 103. So nghiem cua phuong trinh 
A. 0. 


|3-- 


2x + 3 


Cau 104. Tap nghiem cua phuong trinh 
A. [l;+oo). 


\J 1 - 2x \Jl-2x 

B. 1. C. 2. 

|l-x| 


C. m < —. 
4 


la bao nhieu? 


x-1 


la 


V.v-2 \/x-2 

B. [2;+oo) C. (2;+oo). 


Cau 105. Tap nghiem cua bat phuong tr inh 


|i- 


x-1 

> , la 


^3-x V3-x 


D. a < -. 
2 


D. m> 4. 


D. Nhieu hon 2. 


D. [l;+oo)\{2} 



D. (-00; 1). 

D. /(x) = 3x — 6. 


A. (- 00 ; 3). B. (1;3). C. [1;3). 

Cau 106. Nhi thiic nao sau day nhan gia tri am vdi moi x nho hem 2 ? 

A. /(x) = 3x + 6. B. /(x) = 6-3x. C./(x) = 4-3x. 

2 

Cau 107. Nhi thiic nao sau day nhan gia tri am vdi moi so x nho hon -— ? 

A. /(x) = -6x-4. B. /(x) = 3x + 2. C./(x) = -3x-2. D. /(x) = 2x+3. 

3 

Cau 108. Nhi thiic nao sau day nhan gia tri am vdi moi so x nho hon - — ? 

A. /(x) = 2x + 3. B. /(x) = -2x-3. C./(x) = -3x-2. D. /(x) = -2x + 3. 

Cau 109. Nhi thiic nao sau day nhan gia tri am vdi moi x ldn horn 2 ? 

A. /(x) = 2x-l. B./(x) = x-2. C./(x) = 2x + 5. D./(x) = 6-3x. 


Cau 110. Nhi thiic -5x + l nhan gia tri am khi 


. 1 
A. x < —. 
5 


B. x < — —. 
5 


C. x > — 


Cau 111. Nhi thiic -3x+2 nhan gia tri duong khi 


A. x < — . 
2 


B. x < —. 
3 


C. x > - 


Cau 112. Nhi thiic -2x-3 nhan gia tri duong khi va chi khi 


A. x < —. 
2 


B. x < —. 
3 


C. x > - 


Cau 113. Nhi thiic nao sau day nhan gia tri duong vdi moi x nho hon 2 ? 

A. /(x) = 3x + 6. B./(x) = 6-3x. C. /(x) = 4-3x. 


D. x > —. 
5 


D. x > —. 
3 


D. x > —. 
3 


D. /(x) = 3x-6. 


Cau 114. Tap xac dinh ciia ham so y =. 
A. (-00; l]. 


x 2 +l 


la 


1 — x 

B. (l;oo) . C. M\{1}. 

Cau 115. Tap xac dinh ciia ham so y = -Jx-2m - V4-2x la [l; 2] khi va chi khi 


D. (-00; 1 ). 


. 1 
A. m = — . 
2 


B. m = 1. 


,, 1 

C. m = —. 
2 


D. m > —. 
2 


Cau 116. Tap xac dinh ciia ham so y = \lx 2x la mot doan tren true so khi va chi khi 


A. m = 3 


B. m<3 


C. m > 3 


D. m < — 
3 


Cau 117. Tap xac dinh ciia ham so y = V/n-2x - \/x + 1 la mot doan tren true so khi va chi khi 


A. m < — 2. 


B. m > 2. 


,, 1 
C. m > — . 
2 


D. m>— 2. 


Cau 118. Ghep moi y d cot ben trai vdi mot y d cot ben phai de dugc mot menh de dung: 


A. Nghiem ciia bat phuong trinh -3x + 1 < 0 la 


( 1 ) * = 


1 










B. Nhi thu'c —3x+1 co dau duong khi va chi khi 

C. Nghiem cua nhi thuc 3x -1 la 


(3) x<I 

(4) x>\ 


D. —x — 3 y — 1 < 0. 

D. x —3y+ 7<0. 


Cau 119. Cap so (l;-l) la nghiem cua bat phuong trinh nao sau day ? 

A. x+y — 3>0. B. —x-y<0. C. x + 3y + l<0. 

Cau 120. Cap so (2; 3) la nghiem cua bat phuong trinh nao sau day ? 

A. 2x-3y-l>0. B. x-y<0. C. 4x>3y. 

Cau 121. Cap so nao sau day la nghiem cua bat phuong trinh -2(x-y) + y>3 ? 

A. (4;-4). B. (2;l). C. (-l;-2). D. (4;4). 

Cau 122. Bat phuong trinh 3x-2(y-x+l)>0 tuong duong vdi bat phuong trinh nao sau day? 

A. x-2y-2>0. B. 5x — 2y — 2>0. C. 5x —2y —1>0. D. 4x —2y-2>0 

Cau 123. Cap so nao sau day khong la nghiem cua bat phuong trinh 5x-2(y-l)<0? 

A. (0;l) . B. (1;3). C. (—1;1). D. (—1;0). 

Cau 124. Diem O(0;0) thuoc mien nghiem cua bat phuong trinh nao sau day? 

A. x + 3y + 2<0. B. x + y + 2<0. C. 2x + 5y-2>0. D. 2x + y + 2>0. 

Cau 125. Diem O(0;0) thuoc mien nghiem cua he bat phuong trinh nao sau day? 

[x + 3y-6 < 0 
2x+y + 4<0’ 

x + 3y-2 > 0 


Jx + 3y-6 > 0 

[x + 3y-6 > 0 

B. < 

Jx + 3y-6<0 

C. 

D. j 

[2x+y + 4>0’ 

[2x+y + 4<0 

[2x+y + 4>0 

1 


Cau 126. Trong cac diem sau day, diem nao thuoc mien nghiem cua he bat phuong trinh 
A. (0;1). B. (—1; l) . C. (l;3). 


2x + y +1 ^ 0 
D. (— 1;0). 


Cau 127. Tap nghiem cuabat phuong trinh x 2 + 4x+4 > Ola: 

A. (2;+oo). B. R. C. R\{-2}. 

Cau 128. Tap nghiem cuabat phuong trinh x 2 -6x+9 > Ola: 

A. (3;+oo) . B. M. C. M\{— 3} . 

Cau 129. Tap nghiem cuabat phuong trinh x 2 + 6x+9 > 0 la: 

A. (3;+oo) . B. M. C. M\{— 3} . 

Cau 130. Tap nghiem cuabat phuong trinh x 2 +2x+l > Ola: 

A. (l;+oo). B. R. C. M\{— 1} . 


D. M\{2}. 
D. M\{3} . 
D. M\{3} . 
D. M\{1} . 


D. M\{1} . 


Cau 131. 

Cau 132. 

Cau 133. 

Cau 134. 

Cau 135. 

Cau 136. 

Cau 137. 


Cau 138. 

Cau 139. 

Cau 140. 

Cau 141. 

Cau 142. 

Cau 143. 

Cau 144. 


Tap nghiem cuabat phuong trinh x 2 -2x+ 1 >Ola: 

A. (l;+oo). B. M. C. M\{-1}. 


Tam thiic y = x 2 - 2x - 3 nhan gia tri duong khi va chi khi 

A. x< —3 hoac x> —1. B. x< —1 hoac x>3. C. x< —2 hoac x>6. D. — 1 <x<3. 

Tam thuc y = x 2 -12x-13 nhan gia tri am khi va chi khi 

A. x<—13hoac x>l. B. x<—1 hoac x>13. C. -13<x<l. D. —l<x<13. 

Tam thuc y = -x 2 - 3x - 4 nhan gia tri am khi va chi khi 

A. x<-4 hoac x> —1. B. x< 1 hoac x>4. C. -4<x<-4. D. xeM. 

Tam thvrc nao sau day nhan gia tri am vbi moi x < 2 ? 

A. y = x 2 — 5x + 6. B. y = 16 — x 2 . C. y = x 2 —2x + 3. D. y = — x 2 +5x — 6. 


Tap nghiem cua bat phirong trinh x 2 -1 > 0 la: 

A. (l;+oo). B. (-l;+co). C. (-1;1). D. (-oo;-l)u(l;+oo) 


Tap nghiem cua bat phuong trinh x 2 + x -1 > 0 la: 




l 

l 

5n 


(-i+JE ) 

A. M . 

B. 

- 00 ;- 

U 

-;+co 



l 2 J 


l 2 J 


-l-x/5 -l + y/5 


D. (-oo;-1-n/5)u(-1 + ^;+oo). 


Tap nghiem cuabat phucmg trinh x 2 - 4x+4 > 0 la: 

A. (2;+oo) . B. M. C. R\{-2}. 

Tap nghiem cua bat phuong t rinh x 2 - 4>/2x+8 < 0 la: 

A. (-oo;2^). B. M\{2^}. C. 0. 

Tap nghiem cua bat phuong trinh x 2 - x - 6 < 0 la: 

A. (-oo;-3)u(2;+oo). B. (-3; 2). C. (-2;3). 

Tap nghiem cua bat phuong trinh x 2 < 9 la: 

A. (-3; 3). B. (-oo;-3) . C. (-oo;3). 


Tap nghiem cuabat phuong trinh x 2 -6>/2x+18 > 0 la: 
A. (3 y/2 ;+oo ). B. [3^;+00). C. 0. 


Tap nghiem cua bat phuong trinh x 2 + (-J3 + x + s/E < 0 la: 


l. (n/2;^). 


B. 




C. 2 ). 


Menh de nao sau day la menh de dung ? 
A. Neu a 1 > 0 thi a > 0. 

C. Neu a 2 > a thi a < 0 . 


D. M\{2}. 


D. R. 


D. ^—ooj—2 ^lj^3^+oo) 
D. ^— ooj—3)u(3;+oo) 

D. M. 


D. 


-n/3;-72' 


B. Neu a 2 > a thi a > 0. 
D. Neu a < 0 thi a 2 > a . 

















Cau 145. Tap nghiem cua bat phuong trinh 


x + 2x - 8 


: + l| 


<0 la: 


A. (-4;-l)u(-l;2). B. (-4;-l). C. (-1;2). 

2x 2 - 3x +1 


D. (-2;-l)u(-l;l). 


Cau 146. Tap nghiem cua bat phuong tr inh 


\4x - 3| 


<0 la 


A. 


r 1 3^ 

V2’4 j 


n 


y 

V4 j 


B. 


r 1 3^ 

V2’4 j 


u 


y 

V4 j 


'\ ' 


C. 


;1 


D. 


v ^ J 


-co;- 


u(l;+oo). 


Cau 147. Tap xac dinh cua ham so y = \js~x 2 la 


(-2^2; 2^2). 

B. f-2-s/2; 2^2 ” . 

(-oo;-2^)u(2n/2;+oo). 

O 

"T" 

8 

Nil 

1 1 

c 


Cau 148. Tap xac dinh cua ham so y = \l 5 - 4x - x 2 la 
A. [—5; 1]. 

C. (-oo;-5]u[l;+oo). 

Cau 149. Tap xac dinh cua ham so y = >/5x 2 - 4x - 1 la 


B. 


D. 


;1 




u[l;+oo). 


A. 


C. 


-co;- 


-co;- 


u[l;+oo). 
u[l;+oo). 


B. 


D. 


4 * 




u[l;+oo). 


Cau 150. Tap xac dinh cua ham so y =. 

A. (—oo;-6]u[l;+oo). 

C. (— oo;—6)u(l;+oo) . 


' x 2 + 5x - 6 


la: 


B. (-6;l). 

D. ^—ooj—1 )l^6j+oo). 


Cau 151. Tap nghiem cua bat phuong trinh |x 2 + x +12 > x 2 + x +12 la 

A. 0. B. M. 

C. (-4;-3). D. (-oo;-4)u(-3;+oo). 

Cau 152. Tap nghiem cua bat phuong trinh |x 2 - x -12| > x + 12 - x 2 la 

A. (—oo;—3 ^lj^4j+co^. B. ^—ooj—4^LJ^3j+co^. 

C. (-6;-2)u(-3;4). D. (-4;3). 

Cau 153. Bieu thiic [m 2 +2 )x 2 -2(m-2)x + 2 luon nhan gia tri duong khi va chi khi: 

A. m<—4 hoac m> 0. B. m<—4 hoac m > 0. 

C. —4 < tn < 0. D. m < 0 hoac m > 4. 





































Cau 154. Tap xac dinh cua ham so y = \[x* + x-2 + . I la 

>Jx -3 


A. ^3j +oo) . 


B. +oo). 


C. (-oo;l)u(3;+oo). D. (l;2)u(3;+oo). 


Cau 155. Tap xac dinh cua ham so v — 4~x — 3x+2 + ~j — la 

A. (-3;+oo). B. (-3;l]u[2;+oo). C. (-3;l]u(2;+oo). D. (-3;l)u(2;+oo). 

Cau 156. Tap nghiem cuabat phirong trinh \fx - 2.v < 0 la 


A. 


( 1 > 

B. 

r n 

— ;+co 

0;- 

U J 


l 4 J 


C. 


0 ;- 


1 


Cau 157. Tap nghiem cua bat phuong trinh — < 2 la 

x 


(1 > 

B. 

r A n 

— ;+co 


U J 


l 2) 


D. {0}u 


1 


x 


;+co 

V4 , 


C. (-oo;0)u 


— ;+co 


D. ^—oo;0). 






















Cau 158. Tap nghiem cua bat phuang trinh — > -1 la 

m 


A. (-2;0). 


B. (- 00 ; -2). 


C. (-2;+ 00 ). 


X + x — 1 


Cau 159. Tap nghiem cua bat phuang trinh-> -x la 

1 - x 


A. —;1 . 

2 J 


B. — 5 "t -0 *- 1 

l2 


C. (l;+oo). 


Cau 160. Tap nghiem cua bat phucmg trinh six- 3x < 0 la 


A. —;+co 
9 


B. 0;- 
9 


C. {o}U ^;+* 


Cau 161. Tap nghiem cua bat phuang trinh —j= > — la 

six 4 


A. (0;16], 


B. [0;16]. 


C. (0;4], 


r JC | 3C 1 X 

Cau 162. Tap nghiem cua bat phuang trinh--==— > 3 la 

six 


A. [l;+oo). 


B. ^Oj+co). 


C. (0;+oo). 


D. - 00 ;- U(i;+°o). 
v 2 ) 


D. - 00 ;- U(l;+ ( »). 
2 y 


D. {0}U 


D. [l6;+oo). 


D. (0;l]. 


Cau 163. Phuang trinh ( m + 2)x 2 - 3x + 2m -3 = 0 co hai nghiem trai dau khi va chi khi 


A. m<—2. 


C. m> — 
2 ' 


B. —2<m< — 

2 ' 

3 

D. m<—2 hoac m> — 
2 ' 


Cau 164. Tap nghiem cua phuang trinh x 2 - 5x + 6 = x 2 - 5x + 6 la 


A. {2; 3}. 

C. (-co;2)U(3;+co). 

Cau 165. Tap nghiem cua phuang trinh |x 2 
A. {3;4}. B. (3;4). 

lx 2 

Cau 166. Tap nghiem cua phuang trinh -— 
A. [5;+ 00 ). B. (3; 5], 


B. (2;3). 

D. (- 00 ; 2] U [3;+ 00 ). 


-7x + 12 

= 7x-x 2 -12 : 


c. [3;4], 

-7x + 10 

| x — 7x +10 

six- 3 

sJx-3 


C. [2;5], 


D. (- 00 ;3] U [4;+ 00 ). 


, x — 8x + 12 x 2 - 8x +12 

Cau 167. Tap nghiem cua bat phuang trinh- , —- >-— la 

v 5 — x v 5 — x 


D. (5; + 00 ^ # 



D. (5;6). 


A. (2;6). 


B. (2;5). 


C. (-6;-2). 


Cau 168. Neu 2 <m<8 thi so nghiem cua phu'ong trinh x 2 -mx + 2m —3 = 0la 

A. 0. B. 1. 

C. 2. D. Chua xac dinh dirge. 

Cau 169. Phuong trinh (m +1) x 2 — x - 3m + 4 = 0 co hai nghiem trai dau khi va chi khi 


A. m < — 1 hoac m> — 
3 ’ 

,, 4 

C. m > — 

3' 


B. m < — 1 hoac m > — 
4' 

4 

D. -1 <m< — 

3 ’ 


Cau 170. Phircmg trinh x 2 —mx — 2m = 0 co nghiem khi va chi khi 


A. m<—2 hoac m > 0 • 

C. -8 < m < 0 • 


B. m < 0 hoac m > 8 • 

D. m<-8 hoac m > 0• 


Cau 171. Phirong trinh x 2 -mx + m 2 +m = 0 co nghiem khi va chi khi 


A. 0 < m < — ■ 
3 


B. — < m < 0 • 
3 


C. — < m < 0 • 
3 


D. 0 < m < — • 
3 


Cau 172. So nao sau day la nghiem cua phuong trinh 


|2-x _ 2x + 2 

fx — X +1 4~X — X + 1 


B. -4. 


Cau 173. Phuong tr inh mx 2 -2mx+l = 0 co nghiem khi va chi khi 


A. m < 0 hoac m> 1 • 

C. m < 0 hoac m> 1 • 


B. m<0 hoac m> 4- 

D. 0 < m < 1 • 


Cau 174. Phuong trinh x 2 — 2(m + 2)x + m 2 -m — 6 = 0 co hai nghiem trai dau khi va chi khi 


A. m<—2. 


B. —3 < m < 2. 


C. m > —2. 


D. -2 < m < 3. 


Cau 175. Phuong trinh x 2 - 4mx + m +3 = 0 vo nghiem khi va chi khi 


A. m< 1. 


B. — < m < 1 • 
4 


-3 3 

C. m < — hoac m> 1 D. — <m< 1 • 
4 ‘ 4 


Cau 176. Phuong trinh x 2 - (m + l)x+1 = 0 co nghiem khi va chi khi 


A. m > 1. 

C. m<— 3 hoac m> 1 • 


B. —3 < m < 1. 
D. -3<m<l- 


Cau 177. Phuong trinh x 2 — mx - m = 0 vo nghiem khi va chi khi 


A. — 1 < m < 0. 
C. -4 < m < 0. 


B. —4 < m < 0 

D. m < —A hoac m> 0. 


Cau 178. Cho he bat phuong trinh 


x + m < 0 (1) 


[x -x + 4<x -1 (2) 

He da cho co nghiem khi va chi khi: 

A. m<—5. B. m>— 5. C. m>5. D. m<5. 



1 


Cau 179. Tap xac dinh cua ham so y = \/v' — .v + 1 + 


x + 4 


la 


A. M- B. M\{4}- C. R\{-4} 

Cau 180. Tap xac dinh cua ham so y = >/4x-3 + 44 + 5x-6 la 


D. (^l;+co)- 


B. 


’3 3 

—;+oo 


J 


A. [l;+oo)- 

Cau 181. Tap xac dinh cua ham so y = 44 44-2 + 444-3 la 
A. [l;+oo). B. [— 2;l]U 


4 


D. 


6 3 
5 ; 4 


"3 3 


"3 

— ;+co 

L2 J 

c. 

— ;+qo 

l_2 J 


f ■ 


D. 


A 


— ;+qo 
v2 y 


Cau 182. Phuong trinh x 2 -2(m-2)x + m 2 -m-6 = 0 co hai nghiem doi nhau khi va chi khi 
A. m = 2. B. —3 < m < 2. 

C. m<—2 hoac m> 3. D. —2<m<3. 


Cau 183. Hai phuong trinh x 2 +x + m + 1 = 0 va x 2 + (m + l)v + 1 = 0 cung vo nghiem khi va chi khi 
A. 0 <m< 1. 


-3 

C. m <— hoac m> 1. 
4 


B. —<m< 1 
4 

D. — < m < T 
4 


Cau 184. Tap nghiem cua bat phuong trinh —— > —— la 


x-3 x+3 


A. (-oo;-3]U[3;+oo) B. 


C. (3;+oo). 


D. (-oo;-3)U(3;+oo)- 


Cau 185. 


Tap xac dinh cua ham so y = s[x 2 + x + 2 + . = la 

V2x-3 


— ;+oo 


B. 


2 ^ 

— ;+oo 

.3 J 


3 ^ 

—;+oo 

2 J 


D. 


— ;+oo 


) 


Cau 186. Cac gia tri cua m de phuong trinh 3x 2 + (3m - l)x+m 2 - 4 = 0 co hai nghiem trai dau la 
A. m<4. B. —2<m<2. 

C. m< 2. D. m < —2 hoac m > 2. 


Cau 187. Tap xac dinh cua ham so y =, 


x 2 -l 


Mi-x 

A. (-oo;—l]- B. [— l;oo)\{l} 


la 


C. (-oo;-l]U(l;oo)- D. (-oo;l)- 


2x 2 - 3x + 4 


x +2 


Cau 188. Tap nghiem cua bat phuong trinh 

A. (-oo;-l)U(2;+oo)- 
C. (-oo;l)U(2;+oo)- 

Cau 189. Tap hop cac gia tri cua m de phuong trinh 


> 11a: 


B. (— oo;—2)U(— 1;+°°) • 
D. (-oo;2)U(4;+oo)- 

(m-l)x (m + 2)x-2m + l 


4 ■ 


44 - 


co nghiem la 



A. 


-7 3 

T’2 


B. 


-5 7 

Y’2 


C. 


5 7 


Cau 190. Tap hop cac gia tri cua m de phuong trinh sfx -1 


+ - 


V 2 2y 

x-m 


2m 


1 


A 


-;+oo 
V3 7 


B. 


n 

-”7J 


\/.v-1 sfx -1 
C. (l;+oo)- 


D. M • 

co nghiem la 

1 ^ 

D. —j+oo 

3 J 


Cau 191. Tap xac dinh cua ham so y = 


x 2 +3 


l-\x\ 

A. (-oo;-l)(J(l;oo)- B. (— l;l). 


la 


C. R\{l;-l}- 


D. [-!;!]• 


Cau 192. Tap hop cac gia tri cua m de phucmg trinh m 2 (x- 1) = —2x—5m+6 co nghiem duong la 

A. (-co;-l)U(-6;oo). B. (—1;6). C. (^o;2)U(3;oo). D. (2;3). 


Cau 193. Tap hop cac gia tri cua m de phuong trinh 
A. (2;3). B. R. 


5-2 m 


■J I — A' 2 \jl — X 2 

C. [2; 3] • 


co nghiem la 

D. (-1;1). 


Cau 194. Cho bieu thuc M =x 2 + 3x + 2, trong do x la nghiem cua bat phuong trinh x 2 - 3x+2<0. 
Khi do 

A. M <0. B. 6<M <12. 

C. M > 12. D. M nhan gia tri bat ki. 


Cau 195. So duong x thoa man bat phuong trinh \fx < 3x khi va chi khi 


A. x>9. 


B. x > 


1 


C. x < 


D. x > 


1 


Cau 196. Tap hop tat ca cac gia tri cua m de phuong trinh bac hai x 2 + 2(m + l)x+ 3m = 0 co nghiem la 


A. {0}. 


B. M\{0} • 


C. 


D. 0- 


Cau 197. Phuong trinh mx 2 — mx + 2 = 0 co nghiem khi va chi khi 


A. m < 0 hoac m > 8 • 
C. 0<m<8- 


B. m < 0 hoac m > 8 • 
D. 0 < m < 8 • 


Cau 198. Tap nghiem cua bat phuong trinh sfx+1 < 2x -1 la. 


f 1 



(5 > 

B. 

(3 ^ 

- • 

0 

u 

— ;+co 

— ;+co 

l 2’ 

) 


U J 


U J 


15 

2’4 


f i 


D. 


A 


— ;+co 
v4 y 


Cau 199. Nlu 1 < m < 3 thi so nghiem cua phuong trinh x 2 - 2 mx+ 4m -3 = 0 la bao nhieu. 


A. 0 


B. 1 


C. 2 


D. Chua xac dinh duoc 


Cau 200. Nlu 1 <m <2 thi so nghiem cua phuong trinh x 2 — 2 mx+5m -6 = 0 la bao nhieu. 


A. 0 


B. 1 


C. 2 


D. Chua xac dinh duoc 


Cau 201. Bat phuong trinh: mx 2 - mx + 3 > 0 voi moi x khi va chi khi. 

A. m < 0 hoac m>12 B. m<0hoac m>12 

C. 0<m<12 D. 0<m<12 




































Cau 202. Tam thiic f(x) = 2mx 2 - 2/m - 1 nhan gia tri am voti moi x khi va chi khi. 


A. m < 2 hoac m > 0 
C. -2 < m < 0 


B.ra<-2hoac m >0 
D. -2 < m < 0 


1 


Cau 203. Bat phucmg trinh x - x + — < 0 co tap nghiem la. 


A. 


1 


-oo:- 


B. 




C. 


( 0 

D. 

f 1 ) 

-oo;- 

— ;+oo 

l 2 J 


U J 


Cau 204. Tim menh de dung? 

A. a <b^>ac<bc. 

C. a<bwc<d^>ac<bd 

Cau 205. Suy luan nao sau day dung 
fa > b 

A. < => ac>bd . 

[c> d 

fa>b 

C. < =^> a-c>b-d . 

\c> d 


u ,11 

B. a < h => — > —. 

a b 

D. a <b^>ac <bc,{c > 0). 


„ \a>b a b 

B. => — > — . 

[c> d c d 

fa>b> 0 

D. < =^> ac>bd . 

\c> d > 0 


Cau 206. Bat dang thiic (m + nf > 4mn tuang duang vdi bat dang thiic nao sau day 
A. n[m — l) 2 — m{n — l) 2 >0. B . m 2 +n 2 >2 mn. 

C. {m + nf +m — n > 0. D. [m — nf > 2mn. 

Cau 207. Voi moi a,b ^ 0, ta co bat dang thiic nao sau day luon dung? 

A.a-b<0. B. a 2 —ab+b 2 < 0. C. a 2 +ab + b 2 > 0. D. a—b>0. 

Cau 208. Voi hai so x, y ducmg thoa xy = 36, bat dang thiic nao sau day dung? 

A. x+ y > 2^Jxy = 12. B. x+ y > 2xy = 72. 

C. 4 xy < x 2 + y 1 . D. 2 xy < x 2 + y 1 . 

Cau 209. Cho hai so x, y ducmg thoa x + v = 12, bat dang thiic nao sau day dung? 

A. *Jxy <6. B. xy < 

C. 2xy < x 2 + y 2 . 


/ \2 
f x+y' 


V 2 j 

D. Jxy > 6. 


= 36. 


Cau 210. Cho x, y la hai so there bat ky thoa va xy = 2 . Gia tri nho nhat ciia A = x 2 + y 2 
A. 2. B. 1. C. 0. D. 4. 


Cau211. Cho a>b> 0 va x = 


1 + a 


1 + b 


1 + a + a 2 ’ y l + b + b 2 


Menh de nao sau day dung ? 
B. x<y. 

D. Khong so sanh duoc. 


A. x > y . 
C. x = y . 













(voi a, b, c 


Cau 212. Cho cac bat dang there: (I) — + — > 2 (II) — + — + — >3 (III) - + — + ->--- 

b a b c a a b c a+b+c 

> 0 ). Bat dang there nao trong cac bat dang there tren la dung? 

A. chi I dung. B. chi II dung. C. chi III dung. D. I, II, III deu dung. 

? ci b c 

Cau 213. Vai a,b,c > 0. Bieu there P = --1-1--. Menh de nao sau day dung? 


b+c c + a a+b 


A. 0 < P < 


B. —<P. 
2 


4 

C. -<P. 
3 


D. -<P. 
2 


Cau 214. Cho a,b> 0 va ab> a+b. Menh de nao sau day dung ? 

A. a + b = 4. B. a+b>4. C. a + b<4. D. a+b<4. 

Cau 215. Cho a<b<c<d va x = (a+b)(c + d^,y = (a + c)(b + d^,z = {a+d^(b + c). Menh de nao sau 
day la dung? 

A . x<y < z- B. y <x< z- C. z< x< y. 


D. x < z < y ■ 


Cau 216. Voi a,b,c,d > 0. Trong cac menh de sau day menh de sai? 

. a , a a+c 

A. - < 1 ^>- <-. 

b b b + c 

„ a . a a+c 

B. — > 1 >-. 

b b b + c 

„ a c a a+c c 

C. — < — >-> —. 

b d b b+c d 

D. Co it nhat hai trong ba menh de tren la sai. 


Cau 217. Hai so a,b thoa bat dang there - — <^ a + ^ 


thi 


A . a <b. B. a>b. 

Cau 218. Cho x,y,z> 0 va xet ba bat dang there 

..3 , ..3 , 3 


2 y 

C. a = b. 


D. a + b. 


(I) x J + y J +z J >3xyz (II) - + - + -<--- 

x y z v+y+z 


(III) — + — + — > 3. Bat dang there nao la 

y z x 


dung? 

A. Chi I dung. 


B. Chi I va III dung. C. Chi III dung. 


D. Ca ba deu dung. 


Cau 219. Bat phuong trinh nao sau day terong duong voi bat phuong trinh x+5 > 0 A. 


(x-l) 2 (x+5)>0. 

C. V-^ + 5(x+5)>0. 


3 3 

Cau 220. Bat phuong trinh: 2x +--- < 5 + 


2x-4 


2x-4 


B. -x 2 (v + 5) < 0. 

D. y/x+ 5(x-5)>0. 

tuong duong voi? 


A. 2x<5. 


B. x<— vax^2. C. x<3. 
2 


D. 2x>5 . 


Cau 221. Bat phuong trinh: (x-l)^x(x + 2) > 0 tirang dirang vai bat phirang trinh nao sau day? 



















A. (x —l)>/x>/x+2 >0. 


c (x-l)Jx(x + 2) 

(,-3) 2 

Cau 222. Khang dinh nao sau day dung? 

A. x 2 < 3x o x < 3. 

C. ^>0«x+l>0. 

X 


B. ^(x-l) 2 x(x + 2) >0. 

D (x-l) A /x(x + 2) 

( x-2f 


B. -<0<=>x<l. 
x 

D. x + |x| > x <=> Ixl > 0. 


Cau 223. Cho bat phuong trinh: - >1 (1). Mot hoc sinh giai nhir sau: 

3 — x 

(!) 1 i( n )fx*3 ( m )fx*3 

(I) <=>-> - <=> < <=> t . Hoi hoc sinh nay giai sai d budc nao? 

3-x 8 [3-x<8 [x>5 

a. (i). b. (n). c. (m). d. (n) va (in)- 

Cau 224. Cho bat phuong trinh : y/l—x (mx- 2) < 0 (*). Xet cac menh de sau:(I) Bat phuong trinh 
tuong duong voi mx —2 < 0; 

(II) m> 0 la dieu kien can de moi x < 1 la nghiem cua bat phuong trinh (*); 


F £ 

(III) Voi m < 0 , tap nghiem cua bat phuong trinh la — < x < 1. 

m 

Menh de nao dung? 

A. Chi (I). B. Chi (III). C. (II) va (III). D. Ca (I), (II), (III). 

Cau 225. Cho bat phuong trinh: m 2 (x + 2) < m 2 (x +1) . Xet cac menh de sau:Bat phuong trinh 
tuong duong voi x + 2 < x +1; 

(II) Voi m = 0, bat phuong trinh thoa Vx e R; 

(III) Voi moi gia tri me R thi bat phuong trinh vo nghiem. 

Menh de nao dung? 

A. Chi (II). B. (I) va (II). C. (I) va (III). D. (I), (II) va (III). 

Cau 226. Tap nghiem cua bat phuong trinh \/x - 2006 > >/2006-x la gi?A. 0 . B. [2006, +oo). 

C. (-oo,2006). D. {2006}. 


Cau 227. Bat phuong trinh 5x -1 > — + 3 co nghiem la 

5 20 

A. Vx. B. x<2. C. x> —. D. x> —. 

2 23 

Cau 228. Voi gia tri nao cua w thi bat phuong trinh mx + m< 2x vo nghiem 

A. m = 0. B. m = 2. C. m = -2. D. m e R . 

Nghiem cua bat phuong trinh |2x-3| < 1 la: 


Cau 229. 














Cau 230. 


Cau 231. 


Cau 232. 


Cau 233. 


Cau 234. 


Cau 235. 


Cau 236. 


Cau 237. 


Cau 238. 


Cau 239. 


A. 1 < x < 3. B. -1<x<1. C. l<x<2. 

Bat plurong trinh |2x-l| > x co nghiem la: 


C. x < 


D. —l<x<2. 



r n 



(1 ^ 

X G 

-oo;- 

u(l;+oo). 

B. xe 

-;1 


l 3j 

V 7 / 


13 J 


D. Vo nghiem. 


Tap nghiem cua bat phuang trinh-< 1 la: 

1 — x 

A.(-oo;-l). B.(-co;-l)u(l;+co) . C. (l;+oo). 

x = -2 la nghiem cua bat phirang trinh nao sau day? 


D. (—l;l). 


A. x < 2. 


B.(x-l)(x + 2)>0. C. ^ + —<0. D. Vx + 3<x. 


Tap nghiem cua bat phuang trinh x+ sfx +2 ^ 2 + sfx +2 la: 

A. 0. B. (-oo; 2). 

C. {2}. D. [2;+oo). 

x = -3 thuoc nghiem cua bat phuang trinh nao sau day? 

A. (x + 3)(x + 2)>0. B. (x + 3) 2 (x + 2)<0. 

C. x+Vl-x 2 >0. 


D. — + —^— >0. 


1 + x 3 + 2x 


Bat phuang trinh 


2-x 
2x +1 


>0 co tap nghiem la: 


A. x < 2. 


B.(x-l)(x + 2)>0. C. —+ —<0. 

1 X X 


D. Vx + 3 < x. 


x — 1 


x 2 + 4x + 3 


<0 co tap nghiem la: 


Bat phuang trinh 

x 

A.(—oo;l). B.(-3;-l)u[l;+oo). C. (-oo;-3)u(-l;l], D. (-3;l). 


Tap nghiem cua bat phuang tr inh x(x - 6) + 5 - 2x > 10+x(x -8): 

A.0. B.R. C. (-oo;5). D. (5;+oo). 


Tap nghiem bat phuang trinh 
A. (l; 3]. 


x 2 — 5x + 6 


>0 la: 


x — 1 

B.(l;2]u[3;+oo). C. [2; 3], 


D. (—oo;l)u[2;3]. 


' x — 1 x + 2 

Bat phuang trinh->- co tap nghiem la: 


-4 


x + 2 x — 1 
B.(—2j +oo ). 


f 


1 


V " 2; _ 2 


u(l;+co). D. (-co;-2)u 


i ;1 


Tap nghiem cua bat phuang trinh x 2 - 2x+3 > 0 la: 

A.0. B.M. C. (-oo;-l)u(3;+oo). D. (-1;3). 


Cau 240. 





























Cau 241. Tap nghiem cua bat phuong trinh x 2 +9 > 6x la: 

A.M\{3}. B.M. 


Cau 243. Bat phircmg trinh mx > 3 vo nghiem khi: 

A. m = 0. B. m > 0. 

Cau 244. Nghiem cua bat phirang trinh —p— < —: 

|x|-3 2 

A. x < 3 hay x > 5. B. x < -5 hay x > -3. 

D. Vrel. 

Cau 245. Tim tap nghiem S cua bat phuong trinh |x 2 -4x| < 0 . 

A.5 = 0. B.S = {0}. C. S = (0;4). 


C. (3;-k»). 

D. (-oo;3) 

)>0 la: 


C. (-co;-l]u[0;l). 

D. [—l;l]. 

C. m < 0. 

D. m ^ 0. 


C. Ixl < 3 hay Ixl > 5. 


D. (-oo;0)u(4;+co). 


Cau 246. Tim tham so thirc m de bat phuong trinh m 2 x + 3 < mx + 4 co nghiem. 

A. m = 1. B. m = 0. C. m = 1 hoac m = 0. D. Vm e M. 

Cau 247. Tim tap nghiem S cua bat phuong trinh x(x -1) 2 > 4- x. 

A.[3;+oo). B.(4;10). C. (-oo;5). D. [2;+oo). 

Cau 248. Cho bat phuong trinh m(x- m) > x -1 >0. Tim tat ca cac gia tri thirc cua tham so m de 
tap nghiem cua bat phuong trinh da cho la S = (-go; m + 1]. 


A. m = 1. 


B.m > 1. 


C. m< 1. 


D. m> 1. 


Cau 249. Cho bat phuong trinh mx + 6 < 2x+ 3m co tap nghiem la S . Hoi cac tap hop nao sau day 
la phan bu cua tap S voi m < 2 ? 

A.(3;+oo). B.[3;+oo). C. (-oo;3). D. (-oo;3], 

Cau 250. Tim tat ca cac gia tri thirc cua tham so m de bat phuong trinh mx+m< 2x vo nghiem. 

A .m = 0. B . m = 2 . C. m = —2. D. mel. 

Cau 251. Bat phuong trinh |2x -1| > x co tap nghiem la: 


A. 


( 0 

/ . \ 

B. 

(1 

-go;- 

u ( 1; +oo). 

-;1 

l 3j 

V 7 / 


U J 


C. 


D. vo nghiem. 


Cau 252. 


Tap nghiem cua bat phuong trinh 5x- 


x + 1 


- 4 < 2x - 7 la: 


A.0. 


B.] 


C. (-»;1). 


D. (—1; +oo^. 


Cau 253. Tim tap nghiem S cua bat phuong trinh x 2 - 6x+8 < 0 . 
A. [2; 3], B.(-co;2] u[4;+oo). c. [2; 4]. 


D. [1;4], 








Cau 254. Goi x 0 la mot nghiem cua bat phuong trinh x 2 - 8x+7 > 0 . Trong cac tap hop sau, 


nao khong co chua x 0 . 

A.(-oo;0], B.[8;+co). 


C. 


D. [6; +co^. 


x-7x+6<0 

Tap nghiem cua he bat phuong trinh <j la: 

2x-l<3 


Cau 255. 

A.(l;2) . B.[l;2], 

Cau 256. Tap nghiem cua he bat phuong trinh 
A.0. B.{l} . 

Cau 257. 


C. (-oo;l)u(2;+oo). D. 0. 


\x 2 - 3x + 2 < 0 
[x 2 -1 < 0 

C. [l; 2]. 

fx 2 - 4x + 3 > 0 


Cau 258. 


Tap nghiem cua he bat phuong trinh <! la: 

2x+l>x-2 


A.(-oo;-3). 

Cau 259. He bat phuong trinh 


A. m > 1. 


B.(-3;2). 

V-1<0 

x- m > 0 
B.m = 1. 


C. (2;+oo). 

co nghiem khi: 

C. m< 1. 


Cau 260. 


f (x + 3)(4 - x) > 0 

He bat phuong trinh vo nghiem khi: 

x < m-1 


A. m < -2 . 


B. m > -2. 


Cau 261. Tap nghiem cua he bat phuong trinh < 


A. 


C. TO < -1 . 
2x-l 


3 

4-3x 


■ < —x +1 


la: 


< 3-x 


D. [—1; l]. 


Tap nghiem cua he bat phuong trinh < la: 

[x 2 - 6x + 8 > 0 

A.(-oo;l)u(3;+co). B.(-co;l)u(4;+oo) . C. (-co;2)u(3;+oo). D. (l;4). 

f2 —x > 0 


D. —3;+oo). 


D. TO^l. 


D. to = 0. 


f 4^1 

B. 

r 4 

C. 

( 3^1 

D. 

r o 

-2;- 

-2;- 

-2;- 

-1;- 

l 5 J 


5 


l 5 J 


_ 3 J 


Cau 262. 

nghiem. 


3(x-6) < -3 

Tim tat ca cac gia tri thuc cua tham so to de he bat phuong trinh \^ x + m 


>7 


A. to >—11. 


B. TO >—11. 


C. TO <—11. 


D. TO <—11. 


, , , , [x-3<0 

Tim tat ca cac gia tri thuc cua tham so to de he bat phuong trinh vo nghiem. 

TO-X < 1 


Cau 263. 















A. m. < 4. 


B.m > 4. 


C. m< 4. 


D. m> 4. 


Cau 264. Cho he bat phu'cmg trinh 


6x H— > 4x + 7 
7 


8x + 3 


(1). So nghiem nguyen cua (1) la 


< 2x + 25 


A. vo so. 

Cau 265. He bat phirong trinh 

A. -l<x<2. 


B. 4 . 

'x 2 -9<0 


l(x-l)(3x 2 + 7x + 4) > 0 


C. 8. 

co nghiem la 


D. 0. 


C. — < x < 1 hoac 1 < x < 3. 
3 


B. -3 < x < — hoac -1 < x < 1. 
3 ' 

4 

D. —<x<-1 hoac x>l. 

3 


Cau 266. He bat phirong trinh 


x 2 + 4x + 3 > 0 

2x 2 - x -10 < 0 co nghiem la: 
2x 2 - 5x + 3 > 0 


3 5 

A. -1<x<1 hoac — <x< —. 

' 2 2 

C. -4<x<— 3 hoac -l<x<3. 


B. —2<x<l. 


3 5 

D. -1 < x < 1 hoac — < x < —. 

' 2 2 


Cau 267. 


, , [mx<m-3 

Dinh m de he sau co nghiem duy nhat < 

[(m + 3)x > m - 9 


A. m = 1. 


B. m = - 2. 


C. m = 2 . 


D. Dap so khac. 


Cau 268. Xac dinh m de vdi moi x ta co -1 < 


x 2 + 5 x + m 
2x 2 - 3x + 2 


<7 


A. — <m< 1. 
3 


B. 1 < m < —. 
3 


C. m < —. 
3 


D. m < 1. 


Cau 269. Khi xet dau bieu thuc /(x) = 


x 2 +4x-21 
x 2 ^! 


ta co 


A. /(x) > 0 khi —7 < x < -1 hoac 1 < x < 3. 

B. f(x) >0 khi x<-7hoac -1<x<1 hoac x>3. 

C. /(x)>0 khi —l<x<0hoac x>l. 

D. fix ) > 0 khi x > -1. 


Cau 270. Cho tarn thirc bac hai f(x) = x 2 - bx + 3. Vdi gia tri nao cua b thi tarn thirc fix) co hai 

nghiem? 

B. be(-2>/3;2^). 

D. b G |^-oo;-2 ■S) u ( 2 V 3 ;+°°) • 


A. fee[-2^;2^" 

C. he(-oo;-2^]u[2N/3;+oo). 










Cau 271. Gia tri nao cua m thi phuang trinh jc 2 - mx +1 - 3m = 0 co 2 nghiem trai dau? 


A. m > -. 
3 


B. m < - . 
3 


C. m> 2 . 


D. m < 2. 


Cau 272. Gia tri nao cua m thi phuang trinh (ra - 1) jc 2 - 2(ra - 2) jc + ra - 3 = 0 co2 nghiem trai dau? 

A. ra<l. B. ra>2. C. ra>3. D. l<ra<3. 

Cau 273. Gia tri nao cua m thi phuang trinh (ra - 3) jc 2 + (ra + 3) jc - (ra +1) = 0 (1) co hai nghiem phan 
biet? 


A. me 


C. in < 


-oo;- 


u(l;W)\{3}. 


f 'A 


B. me 


-;1 


V -5 J 


-3 

vT’ +G0 '' 


ax 2 —x + a > 0, Vx e ID. mel\{3}. 


Cau 274. Tim m de (m + l)x 2 +mx + m<0,Vi£l? 
A. m<— 1 . B. m>— 1 . 


/ 1 — 4 

C. m < — . 
3 


Cau275. Tim m de /(x) = x 2 -2(2m — 3)x + 4m — 3>0,Vx< 


A. m> —. 

2 


B. m> —. 
4 


n 3 3 

C. —<m< — . 

4 2 


D. m> —. 
3 


D. l<m<3. 


Cau 276. Vai gia tri nao cua a thi bat phuang trinh ? 


1 


C. 0 < a < —. 
2 


A. a = 0. B. a <0. 

Cau 277. Voi gia tri nao cua m thi bat phucmg trinh x 2 - x + m < 0 vo nghiem? 


D. a> — . 
2 


A. m < 1. 


B. m > 1. 


n . 1 
C. m < — . 

4 


D. m > —. 
4 


Cau 278. Tim tap xac dinh cua ham so y = ^2x 2 -5x + 2 


A. 


-oo: 


B. [2;+oo). 


C. 


-co;- 


u 


[2;+oo) . D. 


-;2 


Cau 279. Voi gia tri nao cua m thi phuong trinh (m - l )x 2 - 2(m - 2)x + m - 3 = 0 co hai nghiem 

Xj, x 2 va Xj + x 2 + XjX 2 < 1 ? 

A. 1 < m < 2 . B. 1 < m < 3. C. m>2. D. m>3. 


Cau 280. Goi x l , x 2 la nghiem phan biet cua phuong trinh x 2 - 5x+6 = 0 . Khang dinh nao sau dung? 
A. x 1 + x 2 = — 5 . B. Xj 2 + x 2 2 =31. C. x x x 2 = 6 . 


D . a + *l + H =0 . 


x 2 x, 6 


Cau 281. Cac gia tri m lam cho bieu thiic x 2 + 4x +m - 5 luon luon duong la: 

A. m < 9. B. m > 9. C. m > 9. D. m e 0. 

Cau 282. Cac gia tri m de tarn thuc /(x) = x 2 - (m + 2)x+8m + 1 doi dau 2 lan la 


A. m < 0 hoac m> 28. B. m < 0 hoac m > 28. 

D. m > 0. 


C. 0<m<28. 














Cau 283. 


Tap xac dinh cua ham so fix) = \j 2x 2 - lx -15 la 


A. 

C. 


' 3 3 

-co; — 


2y 

3^1 
— 2 


u(5;+co). 
u[5;+co). 


B. 


D. 


-co;-- 

V : 

3 

r ; 2. 


u[5;+co). 

u[5;+co). 


Cau 284. 


Cau 285. 

biet la: 


Dau cua tam thuc bac 2: fix) = -x 2 + 5x - 6 dirge xac dinh nhu sau 

A. /(x)<0vdi 2<x<3 va /(x)>0 vdi x<2hoac x>3. 

B. /(x)<Ovdi -3<x<-2 va /(x)>0 vdi x<-3hoac x>-2. 

C. f{x ) > 0 vdi 2 < x < 3 va fix ) < 0 vdi x < 2 hoac x > 3. 

D. fix) > 0 vdi — 3 < x < — 2 va fix) < 0 vdi x < -3 hoac x > -2. 

Gia tri cua m lam cho phuemg trinh (m - 2)x 2 - 2 mx + m + 3 = 0 co 2 nghiem duong phan 


A. m < 6 va m ^ 2. 
C. 2<m<6. 


B. m < 0 hoac 2 < m < 6. 
D. m> 6. 


Cau 286. 


Cho fix) = mx 2 - 2x -1. Xac dinh m de fix) < 0 vdi x e M. 

A. m<—\. B. m<0. C. —l<m<0. D. m<l va m#0. 


Cau 287. Xac dinh m de phuong trinh (m - 3)x 3 + (4m - 5)x 2 + (5m+4)x+2m+4 = 0 co ba nghiem 
phan biet be han 1. 


25 

A. -<m<0 hoac m>3va m + 12. 

8 


C. m e 0. 


25 

B.-< m < 0 hoac m > 3 va m + 4. 

8 


D. 0 < m < —. 

4 


Cau288. Cho phuong trinh (m-5)x 2 +(m-l)x + m = 0 (1). Vdi gia tri nao cua m thi (1) co 2 
nghiem x p x 2 thoa Xj <2<x 2 . 

9 . 9 . 

C. m > 5 . 


A 22 

A. m < —. 
7 


22 

B. — < m < 5. 
7 


22 

D. —<m< 5. 
7 


Cau 289. 

x t < x 2 < 2. 


Cho phuong trinh x 2 - 2x-m = 0 (1). Vdi gia tri nao cua m thi (1) co 2 nghiem 


A. m > 0. 


B. m < — 1. 


-1 < m < 0. 


D. m > 


Cau 290. Cho /(x) = -2x 2 + (m - 2)x - m + 4. Tim m de /(x) khong duong vdi moi x. 

A. me0. B. meE\{6}. C. met. D. m = 6. 


Cau 291. 

Ion hon -1. 


Xac dinh m de phuong trinh (x -1) [x 2 + 2(m+3)x+4m+12^ = 0 coba nghiem phan biet 


A. m < 


n 7 . , 16 

C. — < m < -1 va m +- 

2 9 


B. —2 < m < 1 va m + ■ 


16 


7 19 

D. — < m < -3 va m +- 

2 6 











Cau 292. Phuong trinh (to + l)x 2 - 2 (to - l)x + m 2 + 4m -5 = 0 co dung hai nghiem x l , x 2 thoa 
2<x 1 <x 2 . Hay chon ket qua dung trong cac ket qua sau 

A. — 2<m<— 1. B. to>1. C. —5< m < —3. D. —2<m<l. 

Cau293. Cho bat phuong trinh (2m + l)x 2 +3 (to + 1)x+to+1 >0(1). Voi gia tri nao cua m thi bat 
phuong trinh tren vo nghiem. 

A. m ^ . B. — 5<m<— 1. C. — 5<m< — 1. D. we0. 

2 


Cau 294. Cho phuong trinh mx 2 -2(m + l)x + m + 5 = 0 (1). Voi gia tri nao cua to thi (1) co 2 
nghiem x 1 , x 2 thoa x l < 0 < x 2 < 2. 

A. -5<m<-1. B. —1 <to<5. C. m<-5 hoac m>l. D. m>-l va m^O. 

Cau 295. Cho /(x) = -2x 2 + (m + 2)x+m-4. Tim m de f(x) am voi moi x. 

A. —14<to<2. B. —14 < to < 2. 

C. —2<to< 14. D. m <—14 hoac m> 2. 

Cau 296. Tim m de phuong trinh x 2 - 2(m + 2)x + m + 2 = 0 co mot nghiem thuoc khoang (l; 2) va 
nghiem kia nho hon 1. 


A. m = 0. 


B. m<— lhoac m> 


C. m > 


D. -1 <m< 


Cau 297. 


Cho /(x) = 3x 2 +2(2m-l)x + m + 4. Tim m de /(x)amvdimoi x. 


A , , - 11 B 1 11 

A. to < -1 hoac to > — .B. —1 < to < —. 

4 4 


„ 11 

C.-< TO < 1 . 

4 


D. 


-1 < TO < — . 

4 


Cau 298 
A. 

Cau 299 
A. 

Cau 300 


Cau 301 
A. 

Cau 302 
A. 

Cau 303 


4 9 

Gia tri nho nhat cua ham so y = — h -voi 0<x<l la 


x 1 — x 


25 


B. 24 


C. 35 


. , x 2 -mx-2 . , 

Tim m de bat phuong trinh —r-> -1 nghiem dung voi moi x 

x -3x + 4 

-2 < to < 1 B. —7 < to < 2 C. -7 < to < 1 

Tim m de phuong trinh mx 2 — 2 (to - l)x + 4to -1 = 0 co 2 nghiem am 


A. 

1 

-1 + ^3 

B. 

1 

-1 + ^3 

— < TO < 

— < TO < 


4 

3 


4 

3 

C. 

1 

— < TO < 

-1 + ^3 

D. 

1 

— < TO < 

-1 + ^3 


4 3 4 3 

Tim m de bat phuong trinh mx 2 -10x-5 < 0 nghiem dung voi moi x 


to > -5 B. to > -5 C. 

Tap nghiem cua bat phuong trinh x(x 2 -1) > 0 la 


to < -5 


D. 36 


D. -7 < to < 1 


D. 


TO 


<-5 


(-co;-l]u[0;l) 


B. [-1;1] 


C. (-co;-l)u[l;+oo) D. [-l;0]u[l;+co) 


Tim m de bat phuong trinh to(w + 2)x 2 + 2mx+2 > 0 nghiem dung voi moi x 








A. m<—A\m> 0 B. m<—4;m>0 C. m<—A\m> 0 

Cau 7 : Nghiem cua bat phirang trinh |x + 2| + |-2x+1| < x+1 la 

l<x<2;x>4 B. 0 C. -2<x<0;x>4 


A. 

Cau 304 


Gia tri nho nhat cua ham so y = — + —— voi 0<x<l la 


x 1 — x 

A. 4 B. -4 C. 5 

Cau 305 Tim m de bat phucmg trinh 5x 2 -x+m < 0 vo nghiem 


A. 

Cau 306 


m > 


20 


B. m < 


20 


C. m> 


20 


Nghiem cua bat phucmg trinh ——h —-— > * 


x — 1 x + 2 x —2 


la 


I). in < —4; m > 1 

D. R 

D. 6 


D. m < 


20 


C. —2 < x < 0; x > 4 


Cau 307 


Nghiem cua bat phucmg trinh-< 1 la 

2-x 


D. —2 < x < 0; 1 < x < 2 


A. x<—l;x>2 

Cau 308 

. Nghiem cua bat phucmg trinh 


B. x<—l;x>3 
x + x — 3 


x-4 


>1 la 


C. x<-2;x>2 


D. x<-l;x>2 


A. —2<x<—l;x>2 
C. -2<x<-l;x>2 
Cau 309 Voi bat ky x,y,z ta luon co 


B. —2<x<—l;x>2 
D. —2<x<—l;x>2 


A. 

Cau 310 

A. 

Cau 311 
A. 

Cau 312 


2 xyz <x z + y z z z B. 2 xyz <x z + y z z z C. 2 xyz > x z + y z z z D. 2 xyz > x 2 + y 2 z 

r X — 1 X + 2 

Bat phucmg trinh->-co tap nghiem la 


x + 2 x — 1 


f n -ll 



( n -ll 

u (1; +oo) D. (-oo; -2) u 

- 2; v 

B. (-2;+oo) 

C. 

" 2; V 

v 2 _ 


v 2 _ 



Nghiem cua bat phucmg trinh |x-3| > -1 la 

l<x<2;x>4 B. R 

Nghiem cua bat phucmg trinh |5 — 8x| <11 la 


T* 


C. -2<x<0;x>4 D. 0 


A. — <x<2 B. — <x<2 

4 4 

Cau 313 Bat phucmg trinh mx>3 vo nghiem khi 


C. — < x < 2 
4 


D. - < x < 2 

4 


A. m < 0 B. in > 0 C. in + 0 

Cau 314 Nghiem cua bat phucmg trinh x 2 - 2x+3 > 0 la 

A. x e 0 B. xeK C. x e (1; 2) 

Cau 315 Cho a > 0;b > 0 .Hay chon menh de dung 


1). in = 0 


D. xgE\{0} 



A. 

Cau 316 

A. 

Cau 317 
A. 

Cau 318 
A. 

Cau 319 
A. 

Cau 320: 


a-\-b 


> sfab 


a + b I—— 

B. —-— > slab 


2 2 
Nghiem cua bat phirang trinh |2x - 1| < x + 2 la 


C. 


a b 


< sfab 


D . 


-1 


< x< 3 


B. - < x < 3 
3 

1 


-1 


< x < 2 


D. 


-1 


< x < 3 


Nghiem cua bat phucmg trinh ^ x 2 + 3x + 6 < 0 la 

-6 < x < — 3 B. —6 < x < 3 C. -6 < x < —3 

Tap nghiem cua bat phuang trinh x 2 + 9 > 6x la 

(3;-K») B. R C. (—oo;3) 

Tap nghiem cua bat phucmg trinh x(x-6) + 5-2x>10 + x(x-8) 

M B. (-oo; 5) C. (5; 4-oo) 

, JC “h 1 X — 1 

Nghiem cua bat phucmg trinh-h 2 >-la 


D. -6 < x < —2 


D. M\{3} 


D. 0 


x — 1 


X 


B. x<-l;0<x< — 
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C. 
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A. 

Cau 322: 
A. 

Cau 323: 
A. 

Cau 324 

A. 

Cau 325: 
A. 

Cau 326: 
A. 

C. 

Cau 327: 
A. 

Cau 328: 


x< -1;0 < x < — ;x > 1 
2 

x<-l;0<x<— ;x>l D. 0<x<—;x>l 

2 2 

Tim m de bat phucmg trinh 5x 2 - x + m > 0 nghiem dung vai moi x 

^ 1 1 

m > — B. m < — 

20 20 


Tim m de phucmg trinh nvc 

-l-y/u 


_ ^ _ /j^ ^ 

<m< 0 B. -< m < 0 

3 3 

Nghiem cua bat phucmg trinh x 2 + 3 > 6x la 

XG0 B. xeR\{3} 
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0<m<l 


B. 0 <m< 
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D. 
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20 

1 = 0 

co 2 nghiem duang 



c. 
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-< m < 0 
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D. 

3 

c. 

xeR\{0} 

D. 

x e (1; 2) 

1 = 0 

co 2 nghiem trai dau 



c. 

0 < in < — 

D. 

0 < in < — 


<m< 0 


4 4 

Tap nghiem cua bat phuang trinh x 2 - 2x + 3 > 0 la 
(_oo ; —i) U (3;+oo) b. 0 C. (— 1;3) 

Tim m de phuang trinh mx 2 — 2 (m - l)x + 4m -1 = 0 co 2 nghiem phan biet 
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-l-sjl3 An -l + sjl3 


3 

-1-Vl3 


<m<0;0<m< 


3 

1 + ^3 


n -1-sJU An -1 + ^3 

B. -<m<0;0<m<- 


D. 


3 

-1-Vl3 


<m<0;0<m< 


3 

1 + ^3 


3 3 3 3 

Tim m de phucmg trinh (m 2 +m+ l)x 2 + (2m - 3)x +m - 5 = 0 co hai nghiem duang phan biet 
0 < m < 1 B.0<m<2 C. —l<m<l D. me0 

, 10 — X 1 

Nghiem cua bat phucmg trinh —- - > — la 


-6 < x < 3 


B. —6 < x < 2 


C. -5 < x < 3 


D. -5 < x < -3 



Cau 329: 
A. 

Cau 330: 
A. 
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A. 

C. 

Cau 332: 
A. 

Cau 333: 
A. 

Cau 334: 
A. 

Cau 335: 
A. 

Cau 336: 
A. 


, 

Tap nghiem cua bat phuong trinh-> 0 la 

x-1 

(-go;1)u[2; 3] B. d:3] C. [2; 3] 

Gia tri nho nhat cua ham so y = 4x 3 - x 4 vbi 0 < x < 4 la 
27 B. 25 C. 15 

1 2 3 

Nghiem cua bat phuong trinh-1-- <-- la 


D. (1; 2]u[3;-k») 
D. -27 


x+1 x+3 x+2 


x<-l;0<x< 


1 


x < —3; — 2 < x < — 1; x > 1 

Cho a>0;b>0 .Hay chon menh de dung 


B. x< —1;0< x< — ;x> 1 
2 

D. 0<x<—;x>l 
2 


1 1 

> 


1 1 

< 


4ab a + b 4ab a + b 

^ B ^r 

Nghiem cua bat phuong trinh 6x 2 - x - 2 > 0 la 


1 1 

< 


1 2 

x < —; x > — 
2 3 


Nghiem cua bat phuong trinh 


-1 2 

B. x< — ;x>- 
2 3 

x 2 +1 


C. 4ab a±b 
2 


-1 1 

x< — ;x> - 
2 3 


1 1 

> 


D. 


4ab Q + fr 
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x + 3x —10 


<0 la 


-6 < x < 3 B. -6 < x < 2 C. -5 < x < 2 

Tim m de phuong trinh x 2 -6 mx + 2-2m + 9m 2 = 0 co hai nghiem duong phan biet 
0 < m < 1 B. 0<m<2 C. -1 < m < 1 

Timmde bat phuong trinh mx 2 -1 Ox-5 > 0 vo nghiem 
m > -5 B. m < -5 C. rn > -5 


-1 2 

D. x < —; x > — 
2 3 


1). -5 < x < -3 


D. 

0<m<l 

D. 
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